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($5$. 7-079685 



mmm 

mmazm **ymm. mm**yfcfo&M&&*ftb<Dm&mmmzz 

(i) 

T i X 1 X 2 X 3 X 4 ( 1 ) 

x 1 , x 2 , x 3 , x 4 tt^ft-enatticAn^jg^ mmmi~2 
(Rx, Rytt-e*i-?nsai3iK:ft3Rfti~2 ocDyji/^asxttr^ji/^ass: 

^i") Xfct, X 1 , X 2 , X 3 , X 4 ®^m**H±#at«:JgJSl/TV\ 

(2) 

R 1 MgX 5 (2) 

mm. 

[»#^3] (1) 

T i X 1 X 2 X 3 X 4 ( 1 ) 

[5S^ x 1 , x 2 , x 3 , x 4 i$*n?timmz.j\ujf>m?-. m.mwn~2 

0<DT)l3*ri/&* 77^^**^!, T'J-^J/iXSNRxRyi ( 

Rx, Ry tt-e*l-?nSftfitCig3Rai~2 0 (DTfr^frmjUtT? 

-T) Sra^-r. Xtt* X 1 , X 2 , X 3 , X 4 ©vxmfr^tfSI&JglSLT vnT 

) Tf^sti*^* z.<o*z y\t^m<J> i ~ i o^^;i/*(D 

-«5£ (2) 

R 1 MgX 5 (2) 
[^cfr, R 1 tt/SffiJC*3RiR^S:^i-*K3R»2~l 0©r/b*A/i£&atL. X 

1 ffiliE#¥ 0 8-30 
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fern - mmoyyf^m^ t ^.m^mrn z m -r s it&mx it^m^m 

[|f#^5] (1) 
T i X 1 X 2 X 3 X 4 ( 1 ) 

[5£tK X 1 , X 2 , X 3 , X 4 tt^tl^tlMiC/ND^^M^ J£iii$Cl~2 

rx, Ryi$*ti?timinzmmmi~2 o^rjv^jvmxitr^^^^m^m 

ir) ^ir a X 1 , X 2 , X 3 , X 4 ©v^;ft*^±*^£^LT v^fc J: v% 
(2) 

R 1 MgX 5 (2) 

tt*P, r 1 «/s^tC7K*M^-$:W-r-&^^:2~ i o©y;i/3f;i/S£^u x 

uyit&!&x*&z>m&Tg.5x&6mm<Dmm?-$y 

[»#£8] (i) 

T i X 1 X 2 X 3 X 4 ( 1 ) 

C5£4», x 1 , x 2 , x 3 , x 4 tt^4x^ti^5t{c/Nn>f>M^ ^I5ti~2 
Rx, Ryte^ti^etiWi&iz&imw i ~2 o<z>y;u^;i/«3Uiy^;i'3f 

i\ ) £*^o Xte, X 1 , X 2 , X 3 , X 4 ©V^*ifrl*3±#§i£7§?J&bTVx 

2 ffilE^ 5 ? 08-3026647 
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(2) 

R 1 MgX 5 > (2) 

[»^10] ^*-^iCD^M^?:tt5ft^» *U74>fc 

1 1 ] ( i ) 

T i X 1 X 2 X 3 X 4 ( 1 ) 

[5£tf», X 1 , X 2 , X 3 , X 4 &^;ft^tt&3^C/\n/f >J§B% K3RSS[1~2 

Rx, Rytt*ft^*l&:ftlCgS3RRl~2 0 (DT fr^rfr&XitT 7;^^i5:i 
"T) $r^-To Xtt, X 1 , X 2 , X 3 , X 4 ©V*f *l*m±#«&7gJ*bT^T 

-«5£ (2) 

R 1 MgX 5 (2) 

3 ffiSE#¥ 08-3026647 
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[M2i] ^«^-i*#j#> tk> *3R, B?m. n-^d 

^t^i/^ r ii, ^^xxtt-Mit'fesMi i, i2, i4, 
i7, is, i 9 xi±2 omme>Ji&a 

[0 0 0 1] 

n e> © i£t # -e *i e> & jb v \ & ^ jg iz m -r & * <z> -e * s . 

4 fflSEflS 5 ! 1 08-3026647 
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[0 0 0 2] 

JVfcfcCDfflffl; : r»IlJ4 Angew. Chem. , Int, Ed. Engl. , 
1 6 , 8 1 7 (1 9 7 7). ^^FX>HJC50M^ : H_h^>, J. Am. Chem 
. S o c. , 1 1 2 , 3949 (1 9 9 0) , &tfffitfc-?'&:#«W MX S£ 

V&^yV-V-)hfc1&mT*mib*lZ>mi&?'$>(Dfcfo : Re e t z "Or 
ganotitanium Reagents in Organic Syn 
thesis", Springer (1986), yit&VsHTJVlfJltfV 
— \-)VUfflfr%m b ft ^*9-Mk&%£.<0lxfc :Coreye,, J. 

Am. Chem. S o c. , 1 1 6 , 9345 (1 9 9 4) *) tfeS. 
[0 0 0 3] 

^®M^ffi^^>'fb^S:mVNfe^;i/#-;i/'fb^©-a'fb^/S : McMu r r 
y£>. Acc. Chem. Res.,_7, 281 (1974). yit^^St. 
mm±mit&®>(Dmfr&t> J &Xmt>ftZ>Z iegle rSKJSS!I€:JBV*SKJ£ : 
^iHb, 3 8 , 2 3 4 (1 9 8 0) „ 
[0 0 04] 

mm-fcm*mntg&<DBifc&Mm't&t$ tm^\t. mm^. m&&. ±z, 2 

(1 9 8 9) m , ^«^_h«»T^ffl«i^«««E , r&S. rtUCftfLT, ^ 

*y{t&yn?*j*2 y -fe>^sa-rs^j^ii2, 3Sfcne>*iTv^*\ itri£<z>^ 
^3y^>^:jgftt-«fi^s:^cj^^^T«ffi^^s:^•r«^i«^:^i^3Bi^^ (e. Neg 

ishi, Comprehensive Organic Synthesis 
, Vol5, 1163-1184 (1991), B. M. Trost, I. Fl 

5 ffiiE4#¥ 08-3026647 
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eming, L. A. Paquette, Eds., Pergamon Pre 
[0 0 0 5] 

ii, - &tm<D*&mmia t &nttm& zm-tz it&mx n&n* 

if ^ ^S^M^fOiSM^^tS r i: S 65 1 . JglC 
[0 0 0 6] 

H§at5£©-M*£^ HlS^, T2/;i/S, *- 

y^mw^^m^ ^it^mh±Mm^ (D^m^mm^m^ ^it^xn^m,^ 

^-gmm^mfc&mxit&m^-nMn (Dttmmtfm btizztz&^mLfr. £ 
d <Dm&. mm - stm<Dmmmxitmm^<o^mmifs^ t tzm 

[0 0 0 7] 

JlKELfcJ. Am. Chem. Soc. , 1 1 6 , 9 3 4 5 (1 9 9 4 

6 tfJUf^ 08-3026647 
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J V-;l/t^^Iffi^OT;l/ d p;l/a$:Mf5^CMV^TV^^V^^■eC o r e y b<DfcI&£* 
[0 0 0 8] 

[i] -«5£ (1) 

T i X 1 X 2 X 3 X 4 ( 1 ) 

tss^ x 1 , x 2 , x 3 , x 4 te*ti"enmiuz/\u>fym^ mmmi-z 

(Rx, Ry»i-€-n-?4xl!ftliJCK3g»l~2 0©7;K;i/SX(iT7;i/^;H?: 
^-T) fc^i". XI*. X 1 , X 2 , X 3 , X 4 (D^-tM^m±t>m^^,LX^ 

©-JR^: (2) 

R 1 MgX 5 (2) 

r 1 itemz7kmm^-zm-tz>&tmm2~ i ooT^THs&jsu x 

mm. 

[ii] -«3£ (i) 

T i X 1 X 2 X 3 X 4 ( 1 ) 

x 1 , x 2 , x 3 , x 4 itzn^timiLizjMitfym^ mmmi~2 

0 tf)y;i/3 3f S/g. 7?fl/*Jl**S/&* T'J-M^Pi/IXliNRxRyS ( 
Rx, Ryli*n^nffl&lC|fcJJ5»l~2 0©T;i/3f;i/2£XW:y9/l'*/l>*&* 
"T) &33%i-. Xtt, X 1 , X 2 , X 3 , X 4 m*Tft#H±#Sl«:Jg*RLTV>T 

7 ffifE#¥ 08-3026647 
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-«5£ (2) 

R 1 MgX 5 (2) 

R 1 li/3^(C^Jg^-S:^-rS^tS[2-l 0<£>7;b3f;i/fi£^U X 

[iii ] (1) 

T i X 1 X 2 X 3 X 4 ( 1 ) 

C^tK x 1 , x 2 , x 3 , x 4 tt^*i^;M*3iic/\n^>M^ ^ii$ci~2 
Rx, Rytt-e*i-?*ii3iiiJcjKiRt!ti ~2 oo7;i/^;i/ixi±77;i/^;H§^ 

-T) Srns-T. X 1 , X 2 , X 3 , X 4 ©^rftfrH±#«&^J*LTV*T%J:V* 

(2) 

R 1 MgX 5 (2) 

Civ] (1) 

T i X 1 X 2 X 3 X 4 ( 1 ) 

tx£^ x 1 , x 2 , x 3 , x 4 &?:ft?tim±uzj\u>f>m?'. mmm.i-2 

Rx, Ry \t*ft?ftWiL\zmm®Ll ~2 OCT^^^SXttT^^^rM?:^ 

-r. ) &^-f. x«> x 1 , x 2 , x 3 , x 4 ©v^*ifrH±#«t«:7Bj*LTv* 

©-jH^S (2) 

R 1 MgX 5 (2) 

8 ffifESf 5 ? 08-3026647 
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[v] -jR* (i) 

T i X 1 X 2 X 3 X 4 ( 1 ) 

ess*, x 1 , x 2 , x 3 , x 4 \t^n j enmiLK./\u¥y»^ mmmi~2 
■r) &a*-r. xti, x 1 , x 2 , x 3 , x 4 <D\,^irtifrm±tfm*m-f&Lx^T 

(2) 

R 1 MgX 5 (2) 
tttp % R 1 fcfc/8&K:#SSJK^S:^?-5Jfc3R»2~l 0©7;i/^M?:^L, X 

[vii ] -jKS; (l ) 

T i X 1 X 2 X 3 X 4 ( 1 ) 

ess*, x 1 , x 2 , x 3 , x 4 li^ti-^nfflStJc/Nn^^^^ ft*»i~2 

0(D7;i/3dri/S, 7 9;i/3f;i/:r3f 7U-^i/iXliNRxRyi ( 
Rx, RylZZtl?ftmftiZl%mmi~2 0<DT)V*JVmXl*T^)l*JVm*:m 
-f) X 1 , X 2 , X 3 , X 4 ©V^;ftfrH±#«&7gjSL*tV^ : feJ^ 

. ] T?*S*i6f*>ft^ii:, 3©f ^ >M0 1-10 i^^i®-^ 

(2) 

R 1 MgX 5 (2) 

ess*, r 1 tt^ftK:*3R« : f-S:3&-r*iR3R»2~i o ©r^^afc^u x 

9 ffi$E# ¥ 08-3026647 
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[0 0 0 9] 

-jR* (1) 

T i X 1 X 2 X 3 X 4 ( 1 ) 

c^tf> x 1 , x 2 , x 3 , x 4 &*ti?tim&K;\u>f>m?; mmmi-z 

(Rx, Ryit*ft j etim±HZ&imWll~2 OftTJVicJVmXliT^JlirJVm*: 
m-t) $r^-Tc Xtt, X 1 , X 2 , X 3 , X 4 ©V^n^±#§t£^f&LT^ 
TfcJrvx. ] T^Stis^^^fb-a-^ii:, z:©^ l ~ l om^frM 

(2) 

R 1 MgX 5 (2) 

c^tfi, r 1 \$$mz7kmm+zm?zmmm2~i o(DT)v*r;imz*L. x 

[0 0 10] 

f&2»iji§a:±3B5£ (i) cD^#>ftHr%£, ^*>ft^«ffli~ioi 
^;i/*o_tia^: (2) ©$nj--V-^8*»lfc£iRlG&3i±T, >fl!^l^&§gii1^- 
[0011] 

zlzlxu —m^ (i) tptfjx 1 , x 2 , x 3 , x 4 te^ti^tim&iz/^ufy 

*SV\(iNRxRyS (Rx, R y li-etl-ftl^iriCj^mglt 1 ~ 2 0 ©7^ 

^;i/S3Z.iiTv;i/^;i/S$:^-r) o XttU x 1 , X 2 , x 3 , x 4 co^r 

1 0 ffifESf ¥ 08-3026647 
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[0 0 12] 

7t*ci/mjUZTV -;i/>T^r^»i: bTAtt#UC«, *h3ri/. rnh^ff, ^dtK 

*/;i/>*-3f ^zf^-JV** if* *#?-)l**ri/. J ~)\, 
, ¥-7 3L=-)\,**i/. 7 7-;V**ri/m*:mfZ>ZL Rx, RytL 

, t-?^;iA ^^ri/;K s/^n'vdf ;fr#^;K ;k 'O 

¥i-73-;V- 1, 1' -S?;**^ 1 / - 2 -*^rS/^& 

fc#T?£<5. — JRsS (l) L-c#*L<tiu 

[0013] 
[0014] 

1 1 ffifE#¥ 08-3026647 
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0©7;i/^rMi:bT«, =H#6?kc«:, x^;k zfutffr. i-^ntf;w ^ 

, &mm^ Mmm*> Bvmm^zmfzzttfxg&o (2) xmz 
^ f £ $j ^ -r £ ^ £ # -e ^ & „ 

[0 0 15] 

zi(£>^#:Wt-S-^a>i~i o^^;i/40>— fl85£ (2) Testis — -V 

. J££SiSS&- 1 00~0r, ft$L L<1±- 7 8 1 OX^T'fcSo H/SH^tt 

SJB?aKlCJ:oT^&S^ l^~2 0m ft£ L<1*1 0 #~ 2 B#figT*&5 
. f ^^ft^WS^'J-^-i™©^!^ 1~1 0S*T*J:lr>#, £ 
JS3SjRi:©S!LRJ£fciKttSfe&K:fc4Si:: 1. 5-2. 5 Slttsri:^!^ b 

[0 0 16] 

±12^ # > £ y — - /1/84IRI tfrt>tkz>?-*> mm it. &m - &tm<o 
mm \z m o x it* $ yitism t. v y — -v - fr&m t « z: ti & ^ £ $ * £ ^ 

1 2 KH^f 5 } 1 08-3026647 
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T% JtlBiRJfoMcH:, ^# y^t^H^V -V-jvUMt fcSsfltJ-tSIgS, 0tm- 
[0 0 17] 

%)<Dl~ l o#^;i/*(Z)J:SH^; (2) ©^U-t-M^E 3ttfK*-IK*©^ 
KsS d) <D^&yfc&®£. z.<D^$yfc*&®i<Di~i om=e)im<D7% (2) 

[0 0 18] 

y^mxubz** 

u ±ffl L #yit'£fy£z.<D s f-9y{t&9i<Di~i omtfr&aPV 

[0019] 
[0 0 2 0] 

1 3 ffil£#¥ 08-3026647 
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tKn75x >^©x-^;i/^, Vfauzzy. WuuzLZym 

« 1 0#~4 ?%fflT*2bZ> B 
[0 0 2 1] 

[0 0 2 2] 

z:M^£\ Hiig^, x*^;i/g, Xte#-#*- h«^##lf *>*i 

*> S*» JMR, a^3R, N-zfu^W h\ Efti& mmiSx. 

[0 0 2 3] 

©T?&*itfJ:<, ^^P"9->, ^:/#y^©iSf0^fb7fci?yfc, ^<>if>, h;i/x> 

^©^Mi&'ft***, ^x^;i,x-^;k $Myynt?;i/x-^;i>, t-^ 

. fcfcUmt- 1 0 0 1C~*flE<O*S6fifl^ #*L<tt-7 8*C~01C-e&*. 

£ffi#iaw:jEJSiB£KJ:oTjafcs#, i^2om fftt<ttio^~4 

1 4 fflfE#¥ 08-3026647 
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^mmk-sys* o . 5-2^*, ^*b<iio. 7-1. 3^4, ?-*>mm 

£0. 0 1~5§1, fiKttO. 5-1. 2^4-e&5„ #SS©»iJ? 

o ksk - KiR^tt^uB^ t *«^wtg» ^ ra ft tc & 
s r £ ic <k y fcfa sflfjh-r -5 - £ * & . 

[0 0 2 4] 

mMt&<DW.m.xi*'frft<Dmmmi~2 o, 4#ici~i o©y;i^;i/». y^;i/3f 

[0 0 2 5] 

c 1 ~c 20 (DTJ\'3rjvm£isXit. x^;k n-^ntf;i/, i-^n 

1^;K n-zf^JV, s e t - >^;k As 

c 2 ~c 20 ©7;K-;Hi: br&> x^- ;k ^^r^>— -5^>— ;i/> Ft 1 

1 5 08-3026647 
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[0 0 2 6] 

- ^ $/ u e> ft s » 

[0 0 2 7] 

x^fMiiitit c 2 ~c u <z)ni^^;i/S, «a.tf**-/i/x*-r\n,, x^ ■ 

±f5c 1 ~c 20 ©T;i/3f;i/S. c 7 ~c 17 cDT^;i/^r;i/^ c 2 ~c 20 (dt;i/^ 
c 2 ~c 20 ©T;i/^r-;i/«, ^=#^», c 3 ~c 10 ®i/^n7 

Cj—c^cDx^rtN^SEx;*-^!^ c 1 ~c 10 ©»fifcx;*"T\fl/a6, c 

7 ~ C 17 C0T^;b=¥;i/», C^C^x^^bS^T'fi^ftT^T^J:^,, 
[0 0 2 8] 

*U7jyfc^y>)£LXl*. W:&Z*iX^T*>&^;\U>fy<<tT u;k its 

S^£ftT^T ; &c):vv\a>f>fty y bra, c 1 ~c 20 ©r/i/^;HK* 

•? x. - o ff y it 7 V jv ^ pm if e> ft £ o 

g^ftT^TfeiVNTi^i/T^ri-^agtti: LTte, c 4 ~c 13 <z>TU;i/ 

1 6 ffiSE^ 5 ! 2 08-3026647 
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-K C 4 ~C 13 07 'J ^7^3-^7^* M-f^, c 4 ~c 13 o7y^7^ 

±my v fryjvn-?im^i^it> %.iz.c 1 ~c 20 <Dy;\/3r)\sm. y^—^m. 

[0 0 2 9] 

T-fe^ Vyit^mh bT«u fi#l£;ftTV^&<l^C 2 ~C 20 tf>Hmi&-&&* 

^hvyfr^rfr (c 3 ~c 12 ) s/'J^An^^ft^n;^;!/, SSI$tiTv\T% 
j: v % y° n a 3r ;i/ 7 n - /bfNJtt if ti £ . 

;7i-M, p-/\n^;7x-;i/i, h'J7;wi/ (c 3 ~c 12 ) >>'j;i/S 

p - Any;7x^;mAn^>{fc7°n;^;W#ife)^5. 
tt&stiTU'rfcj:^ h u T;u=3r;^ (c 3 ~c 12 ) s>u;w\n>y t >tf;7 , ci/N°3r 
;i/£LTte. h V *?-frisV )vs\utfyit7°u/**?)v, hyiwj^n^ 
>ft7°n;^;K h U - n -^n t?;i^> y ^^a^ffcT'a/Wi/, bu-n- 
7*f^5/yMny>ft7 , D/^^, t -7*f^^f;i/j/u^An^>ft7 , D 

*^$^lTv^TtJ J; v^^'^/^ 0 ^r;l/T;L'=I-;l/^^i^i: LTli, C 4 ~C 13 (D7 

17 ffilE^^O 8 - 3 0 2 6 6 4 7 



($5$. 7 — 079685 



i/7ai^;i/x;i//^>^xx-^;b> c 4 ~c 13 ©^n^/b7/i/3-/i/y;i/3f/i># 
-r;i^## if e> ti s = 

C 3 ~C 12 ) V;i/^T*S8l£*iTVNT : k<i:v^ 

[0 0 3 0] 

g&StiT ^T^iV^T b^;i/T;i/3-;i/^#f*:i: LTte, c 4 ~c 13 <z>7 

c 4 ~c 13 ®7 i/^;i/7;^-;i/7;^;i/x-f;K c 4 ~c 13 ©r 
i/-;br;i/=3-;br;b^;i/x;i/^>®?ni^^;K r u—jvyjvn-jv- o - n k 

^;i/^;i/^>isx^T-;i/s 7U^;i/7;i/3-;i/-p-t Kn^i/7ai^;i/x;i/^ 
yM^^Tfrs c 4 ~C 13 ^»T i/— ^/T-n/n-^T^/^^/jBKai^T-^^^^Jf 

±I2T ^-;i/y;i/=i-;i/ Hi-c^Cgo©?^*;!/^ 7i-;i/i 
, o -;\u¥J y*.— ;i/S> m-An^;7x^;i/i, p-Aay;7i-M 

1 8 ffifElf ¥ 08-3026647 
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±mwf>ni,xiz. &mm^ Mmm*. avamtttfittf ■ 

[0 0 3 1] 

^D7W7^ftK, C 2 ~C 14 0i/^n7^7^ft F, ^>X7;v 

ft o-;\a^M>X7;i/ftK, m-Any;^>X7;i/fnK, p - 
An-!f;^>X7^ft h\ c 1 ~c lo 07;v= 3 f;i/xxf;i/Sfll7x-;i/7;v 
ft k> o-AD^yiCTftK, m-;\n^yi^7;i/fnK, p-ad 
^;i^7;i/ftK> p-/\n^y ^>X7;i/f ti h\ 7U;i/7;i/ftR f* 

[0 0 3 2] 

T hyit&mtLXte. C 3 ~C 2Q <Z>TJV*r)l>r h>, C 4 ~C 30 <Z>7;i/3f ;i/:n 

^fMSi7^^Mhx c 3 ~c 10 <z>£/?n7;i/=*;i^ 7th7i 
y > £ <D JE if e> n £ . 

m-f^ftz* 

7;i/2-;i/7;^;nxf;k c 4 ~c 13 ©7y;i/7;i/3-;i/7^^^A-/^ 

X SI $ ft X V % X % <k v n „ 
[0 0 3 3] 

19 ffit^O 8 -3 0 2 6 64 7 
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(1) T1z3 L l/>it'&y9iiTJ\'?\zFXl*'r hy £<Dfcm 
[0 0 3 4] 



Ra Rc Rd 




(5£*> Ra, Rb, Rc. RdtiW^B^^^o ) 
[0 0 3 5] 

(2) T-fe^i/>-fb^t-r^>i:cDyg:/s 



tfitE4t¥ 08-3026647 
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[0 0 3 6] 



[ft 2] 



Ra 



Rc 



Rc. 



+ \- NRe 

i/ 



Rd 



Ra 



Rb 




Rd 

NHRe 



Ra 



Rb 




NHRe 



Rb 



Rc Rd 
D 



GS#. Ra, Rb. Rc, Rd. Re&m®m&M*&?o Rett 'JffA, 
[0 0 3 7] 

MtlTS, tfM®-V$>2>T U;i/T^ (C) 2fctf/Xtt (D) 
[0 0 3 8] 

[ft 3] 



Ra 



Rc Rd 



Rc 



Rd 




Ra 




NNReRe" > 



NHNReRe' 



Rb 



Ra 



Rb 




NHNReRe' 



Rb 



Rc Rd 
F 



(5£4u Ra. Rb, Rc. Rd, Re. Re' i*miffim&£&t° ) 
[0 0 3 9] 

MijS&fcLTtt, tftn%T*&££ K^>& (E) 3ttf/Xtt (F) t>m^tl 



(4) 7 1 f ^ > ft^il i: 7 'J ;Wb^ti i: ©Sf5 

2 l 



08-3026647 



!$sp. 7-079685 



[0 0 4 0] 

[ft 4] 




Ri 

G H 



Ra, Rb. Rf, Rg. Rh, Ri, R j teW^S&S^ Xatt 
[0 0 4 1] 

£f»£bT&. Xa*TOLt#»t'fe6i;x>ft (G) Stf/Xte (H 
) ##e>*i5. 
(5) 7-Z*l'>it'&QsZ.-7urtfr*?Mt'&QBt.(DBLl& 



ajfE^ip 08-3026647 



4#5£ 7-0 7 9 6 8 5 



[0 0 4 2] 



[ft 5] 
Ra 




+ 



Rb 



Ri 



Xa 



Rj 



&fp* Ra. Rb. Rk. Ri. Rj (*&BSfi&g£. X a H/^y 
[0 0 4 3] 

£f»£LTli. Xa«ilb^^in^T'feSTl/>^ (I) ^tf/Xtt (J 

) 

(6) ^n/U^fl:#«i:7^ft \*Xi*>rh2/Z.<DRfo 

[0 0 4 4] 

[ft 6] 

Rk Rk Rc Rd 



Rk. Ri. Rj. Rc RdttttttlUftS*-* Xat4^ny>KTO 




L 



[0 0 4 5] 

2 3 
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T'&ZmOt. Rc, Rd*JC7K*lK^©»^tt^J««fttXa^flBltLfef*in«T? 
^57b>* (L) ##e>*lS#, Rc, Rd#£t>e>^#T*fc7fcfiiM^T'& 
V^^ttT-fe^l^tt (K) #*#*>;tx5 0 
[0 0 4 6] 

II. tU7^ > *fc^4fc ifcm^'iftBaUfc^ft £ 0>,£j& 
( l ) r U Mt&m £ r to? M K X tt* h > £: ©SIS 

[0 0 4 7] 

Mb 7] 

Rf ,Rg Rc v 



(5£tK Rf. Rg. Rh. Ri. Rj. Rc, RdttW$gfc££s Xatt 
[0 0 4 8] 

Xa^BMItbfc#aDWrfe*T-n/3-^/» (M) Xtt (N) T*&6 
(2) 7'J;i/Mt^^>if:^i:« 




Ri Rj 




M 



2 4 



ffill^ 5 ? 08-3026647 
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[0 0 4 9] 

[ft 8] 




Ri Rj 




Ri 

O P 
<5£4». Rf, Rg, Rh. Ri. Rj, Rc. Rd. R e ttW^f§&S£-* 



[0 0 5 0] 

XatflfodLfctfffiW-Tf&ST^tt (O) Xtt (P) T?fc£o 
[0 0 5 1] 

in . r ^y^mt^m^mmt^mt<DRm 

(1) T l/^ft^fcT^t: KXtt^r hytOfcfo 



ffi$E4$¥ 08-3026647 
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[0 0 5 2] 



Mb 9] 



Rf 



Rh 



Rg Rc Rf 

i + V° - " 

c / c 

Ri Rj ' 




Ri Rj 



Ri 



Q 



(5£4u Rf, Rg, Rh, Ri, Rj. Rc, R d tt#ttW(&£^ Xali 
[0 0 5 3] 

r) -e&5„ 

[0 0 54] 



ffifE#¥ 08-3026647 
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[0 0 5 5] 



Ut 1 0 ] 
R a 



Ra 



Ti(0iPr) 4 
iPrMgBr 



Rb 



Rb 
Ra 

Rb' 



iHMiinTiCO i Pr) 2 



I 

NTiCO i Pr) 2 



Rc 
Rd 



Rc Rd 



H 2 0, 1 2 
Xl£ D 2 0 



r R 



Rb 



(0iPr) 2 



0 + 



Ti 



(OiPr) 




Ra 



Rb 




H. IXliD 



H, 



2 Rc Rd J 

' H 2 0. 1 2 Xtt D 2 0 



Rc Rd 



Ra 



H. IXtiD 



Ra 



+ ■ J OH 



Rb 



OH 
H. IXliD 



Rc Rd 



[0 0 5 6] 

2 7 ffi$E#¥ 08-3026647 



7-079685 



C 3 ~ C 17 (D X. 7. 9- ;i/SSSI T )V ;i/S^T?fil& £ ft T V % T =fo <fc V ^ „ 

^^-a-tbTii, c 2 ~c 20 tf>y;i"?r— c 2 ~c 20 ©r;i'3f — 
±lsc 2 ~c 20 <Dr;i/>!m^/S. c 2 ~c 20 (Z)7;i/3r-;i/*&, c^c^or 

(1) ^^^fO^$:2M#o#^ 

[0 0 5 7] 
[ftll] 



R b ttt5IB*cH li„ ] 
[0 0 5 8] 

T) #f&&*iS. 



Ra 



Ya 




2 8 



ffifE4$ ¥ 08-3026647 
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[0 0 5 9] 
lit I 2] 

Ra 




T 

[jSiK Ra. Ya. — «i«fEK:|5l t. Rmtt^S 1 — 1 0 <DT)\> 

[0 0 6 0] 

(2) ^fft^HS-&i:*-3K*-hSS:»o»^ 

[0 0 6 1] 
[ft 1 3 ] 

Ra 



Yb OCOORm 




U V 
R as Rmttijiei-lol^o ] 

[0 0 6 2] 

ftix*^;^ (V) j&fcf&e>n«5. 
(3) ^£§fn^-£h^x^;i/^£*#o^-& 

2 9 mtE^F^ 08-3026647 
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[0 0 6 3] 



Ut 1 4 ] 




COORm 




[5£+ Y c (i, M^XtilRfi^CD^^gtfe 3-5 (Z>T;b* U >®€:^o 
= N Ra, RmtiHfflBJCjHlUo ] 

[0 0 6 4] 

[0 0 6 5] 
[ft 1 5] 



^S^rS-To R a (iBffIBfC|5| l; e ] 
[0 0 6 6] 

MtLTH a, j3»^rh>«: (X) "efeSo 

(b) nmffiis 1 7 ^)\sm*w-Dm& 

[0 0 6 7] 





OCORn 



CORn 



X 



ffill^F 5 ? 08-3026647 



Sftsf. 7 — 0 7 9 6 8 5 



[it 1 6 ] 



Rf Rh Rf Rh 




Rn OH 
Y 



[£tK Rf- Rg- Rhx Yd, RntefffiEClsILio ] 

[0 0 6 8] 
[0 0 6 9] 

v. 

Mill iv-3<Z)t§H\ $ e.jcr^n FXtef h h£*Ttf><ke> 



ffilE^^ 08-3026647 
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[0 0 7 0] 
[ft 17] 

Ra RmO(iPrO) 2 Ti 




Zb 

= > Rax Rbs Ycx Rmttiwiefclal to ] 



[0 0 7 1] 
[0 0 7 2] 

MtLt)tfffitt47U;i/7^3-Mfc^ (A*) , 
(B *) ##£;ft,£ 0 



3 2 



HiUn ¥ 08-3026647 
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[0 0 7 3] 



[it 1 8 ] 
Ra 



Rc Rd 



Rc 
Rd 



Ti(0R*) 4 Ra. >C 
iPrMgBr IT* OH 



+ 



Rb' 



Rb 




(Rc=H:T;U-rt K) A* 
[5£c^ *{i3fe^Stt-e*5C<i:^-fo Ra^ RK Rc^ Rd fctiwfei;:^ b„ ] 
[0 0 7 4] 

[0 0 7 5] 

ffl v n £££ - ^St^£aftiMl=5- £ ^m^WIIS © HiS «fc y fltlg ic # o il^t 

m^^m-^^mm-mm^fmmn^t^m^m^t^m-t^it 

&%<DU*<D&¥fti4lBBLl&QB&n : e>z.iLifi-e&&. 

[0 0 7 6] 

B5£ t><Z>-£&&^ 0 TgS#Bc33V*T, Me fc**^/i/3S, E t 

i-Prtt^fy^D bf;p», B u 1 B u \t t - P h 

ityjL—Jim. Actt7tfJl/i, Tslip-I^MV^M-M, TMSli 
h'J^f^i/'JM, OEE&:nh^:r^;i/;fr3fS/S£^-r o #lC3t 
*5 ^> Jfe V \ PS U . 1 H-NMR& 1 H-NMR (300MHz, CDClg, 8 ( 
P P m) ) , 13 C-NMRtt 13 C-NMR (75MHz, CDClg, 5 (pp 

3 3 ittil^f^ 08-3026647 



#5p 7 — 079685 



m) ) , IRteIR (NEAT) tLT©^T'fe5. 



■mm 1-1 



[0 0 7 7] 



Br + PhCHO 



Ph 




[0 0 7 8] 

■rh^>f y^n^i/^^>0. 30ml (1. Ommol) £7V Jl/'fUS. 
K (1. Ommo 1) CDm^;i/ac-^;i/ (5ml) ?§?glC, - 5 OtT'>fy^n 
^vnj/^yD^K©l. 2 ; E;i/X5 1 ;i/ai-^;i/^?£l. 6 7ml (2. 

Ommol) Sr^TLfco 5 0 4 0 "C t* 1 ^fll^tS tUfe^ 

e^felC^ftUfco ZltUC-4 5 4 01CT^>X7;i/ftKO. 0 7 1ml 

(0. 7mmol) ZiUjL, 3 0 - 1 0 ~ 0 X: £ T*#^ L fc e lN|ft|fcfc5 

m it: in a, ^ffi*-e#tau^*Lfe. ^»«& fifths**"*- h v vu-fo-zv* 

9 7mg (^>X7^ft: KiC*f-^SlK^9 4 %) ##£>*ifc 0 

[0 0 7 9] 
HfifeM 1-2 — 1-14 

^JIMi-ioT^i/^n^K, -^h^-f yy°n;J<3f */^# >fyyntf;i/ 
y>>- i - t-;i/^i©j:^WT^e)tifc„ 



ajfiE#¥0 8-3 0 2 
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[0 0 8 0] 











1 — "7 -t ~ Jb — ^ 

-yf>- 1 


1-1 


X=Br 


Tl UJ i rr; 4 


UPrUoPr 

1 rnflgor 


OA 


1-2 


Tl - 

Br 


ait: fn i D—'N 

ClTi tU-i-rr;3 


1 rrMgur 


Q9 


1-3 


Br 


CI2T1 kU-i-rrJ2 


1 rrMgur 


19 


1-4 


Br 


IICI4 


l-rrMgijr 


Oft 


1-5 


Br 


11 uJ-i-rr;4 


1 tragi/ 1 


z)o 


1-6 


Br 


Tiiu-i-rr;4 




79 


1-7 


Br 


TiUJ-i-rr; 4 


n rrMgor 




1-8 


I 


Ti(0-i-Pr) 4 


1-rrMgBr 


Q£ 

yo 


1-9 


CI 


Ti(0-i-Pr) 4 


i-PrMgBr 


92 


1-10 


OAc 


Ti(0-i-Pr) 4 


i-PrMgBr 


61 


1-11 


OC(0)OBt 


Ti(0-i-Pr) 4 


i-PrMgBr 


74 


1-12 


OPh 


Ti(0-i-Pr) 4 


i-PrMgBr 


89 


1-13 


OTs 


Ti(0-i-Pr) 4 


i-PrMgBr 


57 


1-14 


0P(0) (0Et) 2 


Ti(0-i-Pr) 4 


i-PrMgBr 


83 


[0 0 8 1] 



IfeSfeffil 1-15 

-r- h^>f V ^nsK^S/^* > 0 . 9 0ml (3. Ommol) H7V)VzfU$> 
F (3. Ommo 1) 00 n - zf^JV^-'rJV (5ml) mWLKL. ~ V 8t:T*>fV 

tZlWtf^i/V&^U $ Ktf> 0. 97=Ejl/n-^M-r;i/M6. 2m 
1 (6. Ommol) 4«Ttfc. Sffr«&-5 0 4 0TCtlH«bfe 

3tl,i:/<>X7;i/ftF0. 2 1ml (2. lmmol) fcfltl;*., 3 0#T? 
0iC^T'#?aUfe o 3 N&lftaKl Om 1 &flH*., ^*Si£T*l¥-?&L:£?£L£:. ^oi 

3 5 ififflE^^F 08-3026647 
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7x^;i/- 3 - zfry- l ->r-;i/2 5 2 mg (^>XTii/ft Ktc*f-r&JW 

8 1%) tfrnbtitc. 

[0 0 8 2] 
Mb 2 0] 



[0 0 8 3] 

H-NMR, 8:2. 42-2. 51 (m, 2 H) 



2. 


5 6 


(b r 


s , 


1 H) 




4. 


6 3 


(t, 


J = 


6. 4 


Hz, 


5. 


0 4 


- 5. 


1 9 


(m, 


2 H) 


5. 


6 7 


-5. 


8 4 


(m, 


1 H) 


7. 


1 8 


-7. 


3 9 


(m, 


5 H) 



W C-NMR, 5:4 3. 7, 7 3. 3, 1 1 8. 2, 1 2 5. 8, 1 2 7. 4 

12 8.3,134.4,14 3.8 

[0 0 8 4] 
gkffiM 2-1 — 2-1 7 

MM&i 1 - 1 £>T V frrfU h\ /OX7;i/ft K& ^4X^4X^2, 3©J:e> 




ffiIE#¥ 08-3026647 
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[0 0 8 5] 







T^T-'t KXtt 


4= fi£ #3 


JR* (%) 


2-1 


/Br 


m-Br-PhCHO 


m-Br-Ph \/\^ 


80 










OH 




2-2 




p-Me0 2 C-PhCHO 


p-MeOgC-Phx^N^ 


77 












OH 




2-3 




n-C 5 H u CH0 


nC 5 H n 


87 










OH 




2-4 




^ CHO 


Ph\^s 




88 


2-5 
2-6 


^^x/ Br 


n 
U 

0 




OH 
OH 

OH 


85 
82 










( 


DH 




2-7 




OCT 0 


( 


cc 




92 


£ o 


^ ..fir 


0 

1 

PhCHO + Ph 


OH (84) 
Ph^X^ 

OH (16) 


91 


2-9 


N^/OCWOBt 


PhCHO 




Phy 




50(75:25) 


2-10 


^>^/OC(0)OBt 


PhCHO 




OH 




74(75:25) 



[0 0 8 6] 
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T "J /Wt£tt 




ft J£ ® 


urn (%) 

(7^f : 


2-11 


ph \^\/ 0C(0)0Bl 


PbCHO 




Ph 


23(>97:3) 


2-12 


Ph 


PhCHO 


J 


• Phy-k^ 
OH 


73(>97:3) 


2-13 
2-14 


\^\/0C(0)0Et 
^/0C(0)0Et 


PhCHO 
PhCHO 


} PbXjX^ 
OH 


12 
56 


2-15 




PhCHO 


OH 


84 


2-16 


^Y^OCCOOEt 
p-Br-Ph 


PhCHO 


p-Br-Ph 
OH 


83097:3) 


2-17 


^^jYOCraOEt 
(CH 2 ) 6 0Ac 


PhCHO 


(CH 2 ) 6 0Ac 
OH 


78(77:23) 



[0 0 8 7] 
[ft 2 1 ] 



B r 




OH 



1 



[0 0 8 8] 

H-NMR, 5 : 



2. 2 2 (b r s, 1 H) 

2. 3 5- 2. 5 6 (m, 2 H) 

4. 6 7 (t, J = 6. 4 Hz, 1 H) 

5. 0 9 - 5. 2 0 (m, 2 H) 
5. 6 8- 5. 8 5 (m, 1 H) 

3 8 £[J|iE#? 08-3026647 
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13, 



[0 0 8 9] 
[ffc 2 2] 



[0 0 9 0] 
1 H-NMR, 8 : 



13, 



7. 


15-7. 


2 8 (m, 2 H) 






7. 


3 9 (d t 


, J = 7. 5, 1 


. 7 H z 


, 1 H) 


7. 


5 0 ( s , 


1 H) 






4 3 


.7,72 


. 4, 118. 9, 122 


. 5, 


12 4. 4, 1 


2 8. 9, 12 9 


. 9, 




1 3 


0.5,1 


3 3. 8, 






1 A 

1 4 


6. 1 










Me0 2 C^^ 










OH 






2. 


3 9-2. 


5 5 (m, 2 H) 






2. 


9 9 (b r 


s, 1 H) 






3. 


8 7 (s, 


3 H) 






4. 


7 5 (t , 


J = 6. 5 H z , 


1 H) 




5. 


0 6-5. 


1 5 (m, 2 H) 






5. 


6 7-5. 


8 3 (m, 1 H) 






7. 


3 8 (d, 


J = 8. 4 H z , 


2 H) 




7. 


9 5 (d, 


J = 8. 4 H z, 


2 H) 




4 3 


.5,51 


. 9, 7 2. 7, 


118. 


4 , 12 5 


1 2 


8. 9, 1 


2 9. 5, 13 3 


.8,1 


4 9. 1 , 


1 6 


6. 9 









6, 



3 9 08-3026647 
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[0 0 9 1] 
[ft2 3] 



1 



[0 0 9 2] 
H-NMR, 8 : 



13 



C-NMR, 5 



[0 0 9 3] 
[it 2 4] 



OH 



0. 88 (t, J = 6. 6 H z , 3H) 

1 . 18-1. 5 2 (m, 8 H) 

1. 72 (brs, 1H) 

2. 0 5-2. 3 5 (m, 2 H) 

3. 5 7-3. 6 8 (m, 1 H) 
5. 0 7-5. 17 (m, 2 H) 
5. 7 4 - 5. 8 9 (m, 1 H) 

1 4. 0, 2 2. 6, 2 5. 3, 3 1. 8, 3 6 
41. 9, 70. 7, 11 7. 9, 134. 9 



7, 



1 



[0 0 9 4] 
H-NMR, 5 : 



1. 93 (brs, 1H) 

2. 3 2-2. 5 0 (m, 2 H) 

4. 35 (ddt, J = l. 0, 6, 
1 H) 

5. 12-5. 23 (m, 2 H) 

5. 7 7 - 5. 9 3 (m, 1 H) 

6. 23 (d d, J = 6. 3, 15 

6. 6 0 (dd, J = 1 . 0, 15 

7. 19-7. 40 (m, 5 H) 

4 0 



3 , 5 . 6 H z , 



9 H z 
9 H z 



1 H) 
1 H) 



tfJ§E#¥ 08-3026647 
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13 



C-NMR, 8:41. 9, 71. 7, 118. 4 
127. 6, 1 28. 5, 13 0 
134. 0,136. 6 



[0 0 9 5] 
Mb 2 5] 



HCr CH 8 



12 6. 4 , 

3, 13 1. 5, 



[0 0 9 6] 

H-NMR, 8 : 



13 



C-NMR, 8 



[0 0 9 7] 
Ut 2 6 ] 



[0 0 9 8] 
H-NMR, 8 : 



7 H z, 1 H) 
7 H z , 1 H) 



1 . 5 3 ( s , 3 H) 
2. 2 2 (b r s , 1 H) 
2. 48 (dd, J = 8. 3, 13 
2. 6 7 (dd, J = 6. 5, 13 
5. 0 6-5. 15 (m, 2 H) 
5. 5 3 - 5. 6 8 (m, 1 H) 
7. 16-7. 46 (m, 5 H) 

2 9. 7, 4 8. 4, 7 3. 6, 1 1 9. 3, 1 2 4 
1 2 6. 5, 1 2 8. 1, 1 3 3. 6, 1 4 7. 5 



X OH 



0. 8 9 (t, J = 7. 0Hz, 3 H) 
1 . 14 ( s , 3 H) 

1 . 2 0- 1. 4 8 (m, 6 H) 

1. 61 (brs, 1H) 

2. 2 0 (d, J = 7. 1 H z, 2 H) 
5. 0 4 - 5. 1 4 (m, 2 H) 

4 1 ffi§E#¥ 08-3026647 
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13 



C-NMR, 8:14. 

4 6. 
[0 0 9 9] 
[ft 2 7] 



7 6- 5. 9 3 (m, 1 H) 
, 0, 23. 2, 26. 0, 26. 6, 41 
2, 7 2. 1, 1 1 8. 4, 1 3 4. 1 



HO 




5, 



[0 10 0] 



13, 



NMR, 


6 : 1. 


6 7 


- 1. 


8 7 (m, 2 H) 






1 . 


9 6 


(b r 


s, 1 H) 






2. 


2 8 


(d, 


J = 7. 4 H z, 2 


H) 




2. 


6 6 


-3. 


0 3 (m, 4 H) 






5. 


0 6 


-5. 


1 9 (m, 2 H) 






5. 


8 4 


- 6. 


0 1 (m, 1 H) 






6. 


9 6 


- 7. 


2 0 (m, 4 H) 




NMR, 


6:26 


. 0 


, 3 3 


. 5, 4 1. 5, 4 


5. 




1 1 


8. 


8, 1 


2 5. 7, 12 5. 


8, 




12 9. 


4, 1 


3 3. 3 , 134. 


3, 



5, 7 0. 3, 

12 8. 5, 

13 5.3 



[0101] 
[ft 2 8] 

p h + p h (threo-major) 80:20 



OH OH 
threo erythro 



[0 10 2] 
H — NMR, 5 : 



0. 87 (d, J = 6. 8Hz, 2H) 

1. 01 (d, J = 6. 8Hz, 2H) 

2. 4 2- 2. 5 4 (m, 1 H) 
2. 5 2- 2. 6 4 (m, 1 H) 



4 2 
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4. 36 (d, J = 7. 9Hz, 1H) 

4. 62 (d, J = 5. 5 H z, 1H) 

5. 0 1-5. 26 (m, 2 H) 
5. 6 9 - 5. 8 9 (m, 1 H) 
7. 2 2-7. 4 5 (m, 5 H) 



C-NMR, 5 : (threo) 1 6. 4, 4 6. 1, 7 7. 8, 1 1 6. 6, 



12 6. 8, 127. 5, 128. 1, 140. 6, 
14 2.4 

(erythro) 14. 0, 44. 6, 77. 2, 115. 4, 
12 6. 5, 127. 2, 128. 0, 140. 3, 
14 2. 5 



[0 10 4] 

H-NMR, 6:2. 37 (brs, 1 H) 



3 . 


4 8 


-3. 


5 


8 


(m, 


1 H) 


4. 


8 2 


(d, 


J 




4. 5 


Hz, 1 


5. 


1 5 


- 5. 


2 


8 


(m, 


2 H) 


6. 


1 6 


-6. 


3 


1 


(m, 


1 H) 


6. 


9 8 


- 7. 


3 


7 


(m, 


1 0 H) 



C-NMR, 6:5 8. 9, 7 6. 8, 1 1 8. 1, 1 2 6. 3, 



126. 4, 12 7. 1, 127. 6, 128. 1, 
137. 6, 14 0. 4, 141. 6 



[0 10 3] 



[ft 2 9 ] 
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[0 10 5] 

[ft 3 0] 

HO 

[0 10 6] 

1 H-NMR, 8:0. 96 and 1. 01 (2s, 6H) 

2. 08 (brs, 1H) 

4. 4 1 (s, 1 H) 

5. 08 (d, J = 19. 5Hz, 1 H) 
5. 13 (d, J= 1 6. 5Hz, 1 H) 

5. 92 (dd, J = 16. 5, 19. 5Hz, 1 H) 

7. 2 0 — 7. 4 0 (m, 5 H) 

[0 10 7] 
[ft 3 1] 



Ph 



YY 

OH 



[0 10 8] 
1 H-NMR, 5:1. 78 (s, 3 H) 

2. 2 1 (brs, 1 H) 
2.4 1 (d, J=4. 5Hz, 2H) 
4. 79 (t, J = 4. 5Hz, 1H) 
4. 84 and 4. 91 (2brs, 2H) 
7. 2 2- 7. 4 0 (m, 5 H) 
13 C-NMR, 8:2 2. 3, 4 8. 1, 7 1. 5, 1 1 3. 8, 1 2 5. 7, 



1 2 7. 3, 1 2 8. 2, 1 4 2. 2, 1 4 4. 0 



mm 3-1 



4 4 ffi§E4#¥ 08-3026647 



i^sp. 7 — 079685 



[0 10 9] 
[ft 3 2] 



Ph 



B r 



PhCHO 



OH 



[0110] 

7- h^J VzfU I/O. 4 2 5ml (1. 43mmol) tZfU^JV 

^fjl/ZfU $ KO. 127ml (1. 43 mmo 1 ) <D3L?- JVH-tJI' (10ml 
) mmz^ - 5 OTCf ^fV^D^I/V^^i/^A^n? K© 1. 4 3=E^/I^ 
:n--r-;W£?Kl . 90ml (2. 72mmol) SriTlfe. jg:i&?&£-50~ 
-4 01CT'lM#lfc„ ZL*UC-4 0X:t*^>X7;i/ft FO. 10 2ml 
(1. Ommol) SrjDx., 3 0^"e- 2 0 r £ "e#iS l/£„ 1 N«tHft* €:*H^. 

b 9*7-7 4 - Vm^iT^t. 4 -7x-;i/- 1 - ^>-4 124mg 
(iR^8 5%) ##£*lfc 0 
[0111] 
HffcM 3-2 — 3- 2 1 

Hi£#!3 - 1 (D^d/Wl^l^n ^ F> ^>X7;i/ftF^4, 5©i;e>C 



ffiSE^^ 08-3026647 



iffsjz 7 — 079685 

[0 112] 



[*4] 









£ & 




3-1 




PhCHO 


OH 


85 


3-2 




PhCHO 


OH 


82 


3-3 


^^0C(0)0Et 


PhCHO 


OH 


74 


3-4 




PhCHO 


OH 


36 


3-5 




C 8 H 17 CHO 


C » Hl7 

OH 


91 


3-6 


^^Br 


p-BrPhCHO 


Ph-p-Br 

^ T 
OH 


91 


3-7 


^^Br 


p-MeO 2 CPhCH0 


Ph-p-C0 2 Me 

OH 


86 


3-8 
3-9 


^^Br 
^^-Br 


Ph^ 

n 

C 7 H ]5 


OH 

^ X 0 H 


74 
85 


3-10 


^^Br 


BuC(0)Bu 




78 


3-11 


^^Br 


PhCHO 


^ OH 


89 



[0 113] 



mSE^^P 08-3026647 



7 — 0 7 9 6 8 5 



mm 






fi£ $J 


(%) 
(T y^- : 


3-12 


^^Br 


0 




83 


3-13 


TMS 


PhCHO 


TMS 
^" OH 


83 


3-14 


^^Br 

TMS 


p-Me0 2 CPhCH0 


TMS 

^[^Ph-p-COzMe 
^ OH 


79 


3-15 


Ph 


PhCHO 


Ph 

^ OH 


86 


3-16 


TMS^C 5 H n 
0C(0)0Et 


C 5 H n CHO 


° 5Hn 

TMS OH 


70(80:20) 


3-17 


TMS^CsHu 
OAc 


C 5 H n CH0 


I 5Hll C H 
TMS OH 


77(80:20) 


3-18 


1MS ^y-C3H 6 0C(0)0Et 
OC(0)OEt 


C 5 H n CH0 


C 3 H 5 OC(0)OBt 
TMS OH 


88(76:24) 


3-19 


OC(0)OEt 


C 5 H n CHO 


CsHn 

OH 


89(75:25) 


3-20 


C 6 H 13^^ C 2 H 5 

OC(0)OEt 


C 5 H n CH0 


C2H5 

CsHl1 

C 6 Hi3 OH 


89(72:28) 


3-21 


^^OC(0)0Et 
TMS 


PhCHO 


TMS OH 


78 



£tJIE#¥ 08-3026647 



7 — 079685 



[0 1 14] 



Mfc 3 3] 




[0 115] 

H-NMR, 8:2. 06 (t, J = 2. 6Hz, 1 H) 



2. 62 (dd, J = 2. 6Hz, 6. 4Hz, 2 H) 
4. 84 (t, J = 6. 3Hz, 1H) 
7. 2-7. 4 (m, 5H) 



lJ C-NMR, 8:2 9. 3, 7 0. 9, 7 2. 2, 8 0. 6, 1 2 5. 7, 

127.9,128.4,142.4 
IR: 6 9 5, 7 5 0, 8 5 5, 1 04 5, 1 24 5, 1 4 5 0, 1 4 9 5, 
1 6 0 0, 1 7 1 0, 1 9 4 5, 2 1 1 0, 2 9 1 5, 3 2 8 0, 
3 3 5 0 ( c m" 1 ) 
[0 116] 
[ft3 4] 



[0117] 

H-NMR, 8:0. 85 (t, J = 6. 7Hz, 3 H) 



1 . 1 - 1 . 4 (m, 1 2 H) 

1 . 50 (t, J = 6. 8Hz, 2H) 

2. 02 (t, J = 2. 6Hz, 1H) 

2. 2 0 (b s , 1 H) 

2. 34 (m, 2H) 

3. 7 2 (quinted , J = 6. 0Hz, 1H) 



C-NMR, 8:1 4. 0, 2 2. 6, 2 5. 5, 2 7. 6, 2 9. 2, 
2 9. 5, 3 1. 8, 3 6. 2, 6 9. 8, 7 0. 6, 




ffiH#¥ 08-3026647 



iff 5JZ 7 — 079685 



8 0. 9 

IR: 84 5, 1065, 1120, 1250, 1455, 1710, 
2115, 2850, 2890, 3295, 3340 (cm -1 ) 
[0 118] 
Ut 3 5 ] 




[0 119] 



-NMR, 6 : 


2. 0 7 (t , J 


= 2. 


6 H z , 


1 H) 




2. 5 9 (d d, 


J = 2 


. 6 H z 


, 6. 6Hz, 2H) 




2. 7 3 (b s , 


1 H) 








4 . 8 0 ( t , J 


= 6. 


3 H z , 


1 H) 




7. 2 4 (d, J 


= 8. 


7 H z , 


2 H) 




7.4 7 (d, J 


= 8 . 


5 H z , 


2 H) 


-NMR, 6 : 


2 9. 3 , 71. 


4, 8 


0. 1 , 


121. 7, 127. 4, 




13 1. 5, 14 


1. 3 






: 7 6 0, 8 2 


0, 1 0 0 5, 1 


0 5 5 


,119 


0, 125 5, 1400, 


1 4 8 5, 1 


5 9 0, 1 7 0 0 


, 1 7 


4 5,2 


1 0 0, 2 8 8 0, 


3 2 7 5, 3 


3 6 0 (c m" 1 ) 








[0 12 0] 











[it 3 6 ] 




[0121] 

*H — NM R, 5:2. 07 (t, J = 2. 6Hz, 1 H) 



64 (dd, J=l. 6Hz, 6. 8Hz, 2 H) 

4 9 ffi|E#^ 08-3026647 





dffsjZ 7 — 079685 



3. 00 (bs, 1 H) , 3. 89 (s, 3 H) 



4. 9 1 (bs, 1 H) 



7. 4 5 (d, J = 8. 3 H z) 



7. 99 (d, J = 8. 2 H z) 



l X-NMR, 5 : 2 9. 3, 5 2. 0, 7 1. 3, 7 1. 7, 8 0. 0, 

1 2 5. 7, 1 2 9. 6, 1 4 7. 5, 1 6 6. 8 
IR: 7 0 0, 7 6 5, 8 5 5, 9 6 0, 1 0 1 5, 1 0 5 5, 1 1 0 5, 
1 1 8 0, 1 2 6 5, 1 4 4 0, 1 5 7 0, 1 6 1 5, 1 7 1 0, 
1930, 2120, 2920, 3280, 3410 (cm -1 ) 
[0 12 2] 
Mfc 3 7 ] 



[0 12 3] 

H-NMR, 5:2. 08 (t, J = 2. 7Hz, 1 H) 



2. 54 (ddd, J = 2. 1Hz, 3. 0Hz, 

5. 8Hz, 2H) 

2. 6 9 (b s , 1 H) 

4. 45 (q, J = 6. 1Hz, 1H) 

6. 27 (dd, J = 6. 3Hz, 15. 9Hz, 1 H) 
6. 64 (d, J=15. 9Hz, 1H) 



C-NMR, 6:2 7. 6, 7 0. 6, 7 1. 0, 8 0. 2, 1 2 6. 5, 



IR: 6 9 0, 7 5 0, 8 5 0, 9 7 0, 1 0 3 5, 1 1 0 0, 1 2 6 5, 
1 4 2 0, 1 4 5 0, 1 5 0 0, 1 6 0 0, 1 7 1 0, 2 1 3 0, 
2810, 3025, 3290, 3370 (cm -1 ) 




12 7. 



8, 12 8. 5, 129. 9, 1 3 1. 2, 



13 6. 



ffiIE^¥ 08-3026647 




7 — 079685 



[0 1 2 4] 
[ft3 8] 




[0 12 5] 

1 H-NMR, 8:0. 85 (t, J = 6. 7Hz, 3 H) 

1 . 2 6 ( s , 3 H) 
1. 2-1. 4 (m, 1 OH) 
1 . 4 9 - 1. 5 9 (m, 2 H) 

1. 9 4 (b s, 1 H) 

2. 04 (t, J = 2. 7Hz, 1H) 
2. 3 3 (d, J = l. 5Hz, 2H) 

L3 C-NMR, 8 : 1 4. 0, 2 2. 6, 2 3. 9, 2 6. 2, 2 9. 2, 

3 0. 0, 3 1. 7, 3 2. 3, 4 1. 1, 7 1. 1, 
7 1. 6, 8 0. 9 

IR: 7 7 5, 9 1 0, 9 5 0, 1 0 5 0, 1 2 7 0, 1 3 8 5, 1 4 7 0, 
1 7 2 0, 2 1 4 0, 2 8 7 0, 2 9 2 5, 3 3 1 5, 
3 3 6 5 ( c m -1 ) 
[0 12 6] 
Ut 3 9 ] 




[0 12 7] 

1 H-NMR, 8:1. 14 (t, J = 6. 8Hz, 6 H) 

1 . 2 - 1 . 4 (m, 8 H) 

1 . 4 - 1 . 6 (m, 4 H) 

1. 8 1 (b s, 1 H) 

2. 01 (t, J = 2. 7Hz, 1H) 

5 1 08-3026647 



• 

7-079685 



2. 31 (d, J = 2. 6Hz, 2H) 
l3 C-NMR, 8 : 1 3. 9, 2 3. 1, 2 5. 6, 3 0. 1, 3 8. 3, 

7 0. 9, 73. 3, 8 0. 8 
IR: 84 5, 1 0 0 5, 1 1 3 5, 1 2 6 0, 1 3 8 5, 1 4 5 5, 

1 7 1 5, 1 7 5 0, 2 1 2 0, 2 8 6 5, 2 9 7 0, 3 3 0 0, 
3 4 0 0 ( c m" 1 ) 
[0 12 8] 
Hfc4Q] 




[0 12 9] 

1 H-NMR, 6:1. 55 (t, J = 3. 1Hz, 3 H) 
2. 49 (d, J = 3. 8Hz, 1H) 

4. 8 7 (m, 2 H) 

5. 0 7 (b s , 1 H) 

7. 2-7. 4 (m, 5 H) 
l3 C-NMR, 8:1 4. 4, 7 4. 6, 7 7. 5, 1 0 2. 5, 1 2 6. 4, 

1 2 7. 6, 1 2 8. 2, 1 4 1. 8, 2 0 4. 8 
IR: 6 9 5, 7 3 0, 8 4 5, 1 0 1 5, 1 1 6 5, 1 3 6 5, 1 4 4 0, 
1495, 1595, 1955, 2910, 3340 (cm -1 ) 
[0 13 0] 
[ft4 1] 



[0131] 
H-NMR, 8 : 0. 

1 . 
1 . 




86 (t, J = 6. 7Hz, 3H) 
2 0-1, 31 (m, 1 0 H) 
2 8 ( s , 3 H) 

5 2 ffiSE^ 5 ? 08-3026647 




4f 3p 7-079685 



1 . 4 9- 1. 5 9 (m, 2 H) 
1. 69 (t, J = 3. 2Hz) 
1 . 7 9 (b s , 1 H) 

4. 76 (q, J = 3. 1Hz) 
13 C-NMR, 8:1 4. 1, 1 4. 6, 2 2. 7, 2 4. 0, 2 7. 1, 

2 9. 3, 3 0. 0, 3 1. 9, 4 0. 4, 7 7. 0, 
105. 8, 204. 4 

IR: 8 4 5, 925, 1 090, 1125, 1255, 1375, 1455, 
1705, 1955, 2865, 2920, 3345 (cm -1 ) 
[0 13 2] 
[ft4 2] 



TMS 



[0133] 
1 H-NMR, 8:0. 20 (s, 9 H) 

2. 72 (d, J=4. 4Hz, 1H) 

4. 86 (dd, J=l. 9Hz, 2. 8Hz, 2 H) 

5. 4 4 (b s , 1 H) 

7. 4-7. 6 (m, 5 H) 
13 C-NMR, 8:-l. 1 8, 7 2. 6, 7 2. 8, 1 0 1. 2, 

126. 8, 12 7. 6, 128. 1, 143. 0, 
2 0 7. 0 

IR: 7 0 5, 755, 845, 1050, 1200, 1255, 1410, 
1 4 6 0, 1 5 0 0, 1 6 0 5, 1 9 3 5, 2 9 6 0, 
3 3 7 0 ( c m _1 ) 



ffi§E4f ¥ 08-3026647 




jftsp. 7 — 079685 



[0 13 4] 
[flS4 3] 

O 




[0 13 5] 



1 H- 


NMR, 8 


: 0. 0 4 


(s, 9H) , 2 


. 9 0 (b s , 1 H) 








3. 8 5 


(s, 3H) 










4. 5 4 


(d d, J = 1 . 


2 H z, 2. 1 H z, 


2 H) 






5. 2 7 


(b s , 1 H) 










7.3 8 


(d, J = 8. 6 


Hz, 2 H) 








7. 9 4 


(d, J = 8. 2 


Hz, 2H) 




13 c _ 


NMR, 8 


: - 1 . 0 


8, 5 1. 9, 7 


2. 2, 7 2. 8, 1 


00. 8, 






12 6. 


5, 12 9. 1 , 


12 9. 4, 14 8. 


4, 






16 6. 


9, 2 0 7. 8 






I R : 


700, 745, 83 


0, 10 0 5, 1 


035, 1100, 1 


18 5, 




1 2 7 5, 


1 4 0 5, 


1 4 3 5, 1 6 0 


5, 1700, 1920, 




2 9 4 5, 


3 4 4 0 (cm 1 ) 







[0 13 6] 

at 4 4] 




[0 13 7] 
H-NMR, 8:5. 1 7 (m, 2 H) 

5. 6 5 (b s , 1 H) 
2. 2 8 (b s, 1 H) 

5 4 08-3026647 



4f sp 7 — 079685 



13 



7. 1-7. 5 (m, 1 0 H) 
C-NMR, 8:7 2. 3, 8 1. 0, 1 0 9. 8, 1 2 6. 8, 

1 2 6. 9, 1 2 7. 7, 1 2 8. 3, 1 3 3. 9, 
1 4 1. 9, 207. 7 
IR: 6 9 0, 7 6 0, 7 9 5, 8 5 0, 9 1 0, 9 5 0, 1 0 2 0, 

1 1 8 0, 1 2 5 5, 1 3 8 0, 1 4 5 0, 1 4 9 0, 1 5 9 5, 
1 7 0 5, 1 8 8 0, 1 9 3 5, 2 9 1 0, 3 0 3 0, 
3 3 9 0 ( c m" 1 ) 
[0 13 8] 
lit 4 5] 




(diastereo mixture) 



TMS 



H 



[0 13 9] 
H-NMR, 8 : 



13 



C-NMR, 8 



0. 


1 3 


5 ( s 


, 9 H) 


(minor) 




0. 


1 4 


2 (s 


, 9H) 


(major) 




0. 


8 8 


(t, 


J = 6. 


5 H z, 6 H) 




1 . 


7 7 


(b s 


, 1 H) 


(minor) 




1 . 


8 0 


(b s 


, 1 H) 


(major) 




2. 


4 1 


(dt, 


J = 4. 


5 Hz, 9. OHz, 1 H) 


(major) 


2. 


4 9 


(dt, 


J = 4. 


7 Hz, 9. 3 Hz, 1 H) 


(minor) 


3. 


4 3 


(m, 


1 H) 


(major) 




3. 


5 3 


(m, 


1H) 


(minor) 




0. 


13, 14 


. 0, 2 2. 5, 25. 5, 27. 


1, 


2 9 


. 9 


,31 


. 5, 31. 7, 33. 7, 35. 


5, 


4 0 


.2,72 


. 9 (major), 7 3. 4 (minor), 





8 7. 7 (minor), 8 8. 6 (major), 1 0 6 . 6 (major) , 
10 7. 7 (minor) 

5 5 08-3026647 



m 



iff 5p 7 — 079685 



IR: 6 9 0, 7 5 5, 8 4 0, 9 2 5, 1 0 2 0, 1 0 5 5, 1 1 2 0, 
1 2 5 0, 1 3 8 0, 1 4 0 5, 1 4 6 0, 2 1 7 0, 2 8 6 0, 
2930, 3370 (c m" 1 ) 
[0 14 0] 



Mb 4 6] 



OC0 2 E t 



TMS 
[0141] 




(diastereo mixture) 



H-NMR, 8 



0. 13 ( s 
0. 14 ( s 
0. 8 8 ( t 

2 9 (t 

3 7-1 



13 



C-NMR, 5 



I R : 7 0 0 



9 H) (minor) 
9 H) (major) 
J = 6. 7 H z, 3 H) 
1. 29 (t, J = 7. 1Hz, 3 H) 

1 . 3 7 - 1. 9 8 (m, 1 2 H) 

2. 4 1 - 2. 5 4 (m, 1 H) 

3. 39-3. 48 (1 H) (major) 

3. 51-3. 58 (1H) (minor) 

4. 15 (t, J = 6. 3Hz, 2H) 
4. 17 (q, J = 7. 1Hz, 2 H) 
0. 06, 13. 9, 14. 2, 22. 5, 

2 5. 3 (minor), 2 5. 4 (major), 2 6. 2 (minor), 

2 6. 7 (minor), 2 6. 8 (major), 2 7. 8, 

3 1. 7, 3 3. 9 (minor), 3 5. 4, 3 9. 8, 

6 3. 8, 6 7. 5 (major), 6 7. 6 (minor), 

7 2. 9 (major), 7 3. 3 (minor), 8 8. 4 (minor), 

8 9. 3 (major), 10 5. 5 (major) , 
10 6. 8 (minor) , 155. 2 

7 7 0, 8 1 0, 8 5 5, 1 0 2 5, 1 0 9 5, 1 2 7 0, 

5 6 ffifElf^ 08-3026647 



• 



0 7 9 6 8 5 



1 3 8 5, 1 4 6 5, 1 6 0 5, 1 7 5 5, 2 1 7 0, 2 9 5 0, 
3 4 5 0 ( c m -1 ) 
[0 14 2] 



[ft 4 7] 




[0 14 3] 



H-NMR, 8 



13 



C-NMR, 8 



(diastereo mixture) 



I R : 7 1 5 



0. 86 (t, J = 6. 5Hz, 6H) 

1. 1-1. 7 (m, 1 6 H) 

2. 0 0 (b s , 1 H) 
2. 07 (d, J = 2. 4Hz) (minor) 
2. 10 (d, J = 2. 4Hz) (major) 
2. 3 3-2. 4 0 (m, 1 H) (major) 

2. 4 5-2. 4 9 (m, 1 H) (minor) 

3. 3 7-3. 5 7 (m, 1 H) 

1 3. 9, 2 2. 5, 2 5. 4, 2 7. 1, 3 0. 0, 
3 1. 5, 3 1. 7, 3 3. 6, 3 5. 4, 
3 8. 8 (major), 3 9. 1 (minor), 7 1. 1 (minor) , 

7 1. 7 (major), 7 2. 9 (major), 7 3. 3 (minor) , 

8 4. 1 (major), 8 5. 0 (minor) 

8 4 5, 9 1 5, 1 0 3 0, 1 1 2 0, 1 2 5 5, 1 3 8 0, 



1 4 6 0, 1 7 1 0, 2 1 1 5. 2 8 6 0, 2 9 1 5, 3 3 0 0, 



3350 (cm 1 ) 



miE#¥ 0 8-3026647 
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[0 14 4] 
[flS4 8] 




(diastereo mixture) 



[0 14 5] 

1 H-NMR, 5:0. 86 (t, J = 6. 7Hz, 6 H) 

0. 98 (t, J = 7. 4Hz, 3H) 

1 . 2 - 1 . 6 (m, 1 8 H) 

1. 8 2 (b s, 1 H) 

2. 16 (dt, J = 2. 2Hz, 6. 9Hz, 2 H) 
2. 2 3-2. 3 1 (m, 1 H) (major) 

2. 3 2-2. 4 2 (m, 1 H) (minor) 

3. 3 5 - 3. 4 5 (m, 1 H) (major) 
3. 4 6- 3. 5 5 (m, 1 H) (minor) 

13 C-NMR, 6:12. 0, 12. 1, 13. 9, 18. 7, 22. 5, 

2 2. 6, 2 3. 6, 2 5. 3, 2 5. 5, 2 8. 5, 
2 9. 0, 3 1. 3, 3 1. 8, 3 3. 8, 3 5. 6, 
4 1. 1, 7 3. 0 (major), 7 3. 5 (minor), 

7 9. 0 (major), 8 0. 2 (minor), 8 3. 7 (minor), 

8 4. 6 (major) 

IR: 7 2 0, 8 1 0, 9 0 5, 1 0 1 5, 1 0 8 5, 1 1 5 5, 1 2 5 0, 
1 3 7 5, 1 4 5 5, 1 7 3 5, 2 1 2 0, 2 8 6 0, 2 9 2 0, 
3 3 6 5 ( c m" 1 ) 



ffi!E4#¥ 08-3026647 
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-079685 



[0 14 6] 
[ft 4 9] 




[0 14 7] 
1 H-NMR, 8:0. 3 9 (s, 9 H) 

1 . 2 9 ( s , 3 H) 

1 . 4 6 ( s , 3 H) 

2. 7 8 (d, J = 4. 4 Hz) 

4. 68 (d, J = 4. 1Hz) 

7. 5-7. 6 (m, 5 H) 
13 C-NMR, 5:0. 0 9, 2 4. 6, 2 6. 1, 8 0. 1, 8 7. 0, 

111. 6, 1 2 7. 5, 1 2 7. 7, 1 3 9. 9 
IR(NUJOR) : 6 6 0, 7 1 0, 7 4 5, 7 6 5, 8 5 0, 9 1 5, 

980, 1015, 1035, 1050, 1095, 

1145, 1205, 1255, 1350, 1390, 

1465, 1765, 217 5, 292 0, 

3 4 4 0 ( c m" 1 ) 

IgffcffJ 4 - 1 



[0 14 8] 
[f b 5 0 ] 




C 5 H n -^-C 5 H n +D 2 O 



[0 14 9] 

fh7^V^n^i/f ^>0. 2 7 5 ml (0. 9 3 8mmol) t 6 - K 
fi/>12 5mg (0. 7 5 mmo 1 ) (DX.^-)V^L-^)l (1 0ml) 

t;i/=t>#h^t, - 7 8t:T'>r y^Dtf^v^^s/^A^n u k©i. 53^ 

5 9 ffilE#¥ 08-3026647 
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Mf ;i/X-f;i/M 1 . 5 3ml (2. 34mmol) $:iTbfc„ 

- 5 0TC£T'3 0<frT*g-Ulst-<D*>2 1%mW.Wl>t~o ~ 7 8 {Cg^SP L t=.(D *> 

, M7Klml£itl;i, IfiSt'lfiL 1 N^i&TK&inx.* ^Lfe 0 

Vh^7 7 >f-T'»§g (Z) -6, 7-^5=3.— t-'J*- 6- h*7 : -fe> 

10 4mg (JR*6 8 1%) #»6ftfc. 

[0 15 0] 
HflgffiJ 4-2—4-6 

HiM4- 1<D 6- K^>>&^6<Z>£?&CfSx.&£. *fj£"r«5fiJ!K3frffc## 

& 6 <d i e> & ti feo 

[0151] 

US 6] 



Ra- = -Rb 



Ra ^ 

T 

Rb ' ^ D 





Ra 


Rb 


JR^ (%) 


Z : E 


4-1 


C 5 H 11 


C 5 H 11 


81 


>99:1 


4-2 


C 6 H I3 


Me 


100 


>99:1 


4-3 


C 6 H 13 


CH 2 0EE 


100 


>99:1 


4-4 


Ph 


Me 


74 


>99:1 


4-5 


Ph 


Ph 


96 


99.4:0.6 


4-6 


Me 3 Si 


C 6 H 13 


94(89) 


>99:1 


4-7 


Me 3 Si 


Me s Si 


100 


>99:1 



[0152] 

4-1: (Z) - 6, 7-Dideuterio — 6 — dodecene 
1 H-NMR, 6:0. 89 (t, J = 6. 9Hz, 6 H) 
1 . 2 1-1. 4 2 (m, 1 2 H) 
2. 01 (t, J = 6. 8Hz, 4H) 

6 0 ajg#¥0 8-3 0 2 6 6 4 7 



>f$ 5£ 7 — 079685 

13 C-NMR, 8:1 4. 0 4, 22. 5 8, 2 7. 0 5, 2 9. 4 6, 

3 1. 5 5, 1 2 9. 1 0, 1 2 9. 4 0, 1 2 9. 7 1 
IR: 2 9 2 5, 2855, 1730, 1460 (c m -1 ) 
[0 15 3] 

4 — 2: ( Z ) — 2 , 3 — Dideuterio — 2 — nonene 
*H — NMR, 8:0. 88 (t, J = 6. 0Hz, 3 H) 
1 . 1 2 - 1 . 4 4 (m, 8 H) 
1 . 5 9 ( s , 2 H) 
1 . 9 5-2. 10 (m, 3 H) 

[0 15 4] 

- 3: 1-Ethoxyethylether of (Z)-2, 3 - 
dideuterio — 2 — nonene — 1 — ol 
1 H — NMR, 8:0. 88 (t, J = 6. 7Hz, 3 H) 
1. 22 (t, J = 7. 1Hz, 3H) 

1. 33 (d, J = 5. 4Hz, 3H) 

1 . 1 8 - 1 . 4 2 (m, 8 H) 

2. 06 (t, J = 6. 9Hz, 2H) 

3. 50 and 3. 64 (dq, J = 9. 4, 
7. 1 H z , 2 H) 

4. 1 0 (m, 2 H) 

4. 7 4 (q, J = 5. 4 H z, 1 H) 
13 C-NMR, 8:1 3. 9 3, 1 5. 2 2, 1 9. 7 4, 2 2. 5 1, 

2 7. 3 2, 2 8. 8 2, 2 9. 4 3, 3 1. 6 2, 

6 0. 2 4, 6 0. 5 9, 9 8. 8 5, 1 2 5. 1 6, 

1 2 5. 4 9, 1 2 5. 8 1, 1 3 2. 4 9, 1 32.8 0, 

13 3. 10 

IR: 2 9 2 0, 2 8 5 0, 2 2 4 5, 1 7 3 0, 1 4 5 0, 1 3 8 0, 
1130, 1090, 1055, 930 (cm -1 ) 
[0 15 5] 

6 1 08-3026647 
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Mtfoffl 4-4 : (Z) - 1 , 


2— Di deut 


e r i o — 1 




phenyl— 


1 


— propene 












H — NM R, 8:1. 89 


(s, 3H) 










7.17 


-7. 3 8 (m, 


5 H) 








[0 15 6] 












mmmA - 5 : (Z) - 1, 


2— Dideut 


e r i o — 1 




2 — d i p h e 


n 


ylethylene 












i 

H-NMR, 8:7. 14 


-7. 2 9 (m, 


1 0 H) 








U C-NMR, 8:127. 


0 5, 12 8. 1 


6, 12 8. 


8 


3, 




12 9. 


4 0, 1 2 9. 8 


5, 13 7. 


1 


3 




IR: 3 1 5 0, 1600, 


1 4 9 0, 1 4 4 


5, 7 5 0, 


6 


-1 ^ 

9 5 (cm 1 ) 




[0 15 7] 












mmm4 - 6 : cz) - 1, 


2— Di deut 


e r i o — 1 




( t r i m e t 


h 


ylsilyl) — 1 — o c 


t e n e 










i 

H-NMR, 8:0. 11 


(s, 9H) 










1 . 18 


- 1 . 4 4 (m, 


8 H) 








2.11 


(t, J = 7. 0 


Hz, 2H) 








13 C-NMR, 8:0. 2 3 


, 14. 0 6, 2 


2. 6 4, 2 


9 


. 0 6, 




2 9. 7 


6, 3 1. 8 2, 


3 3. 4 2, 


1 


2 7. 8 7, 




12 8. 


14, 12 8. 4 


1 , 14 8. 


5 


6, 1 4 8. 8 7 




14 9. 


1 7 










IR: 2 9 2 5, 2855, 


1 5 8 5, 1 4 6 


0, 12 5 0 


» 


8 4 0, 





7 5 5 (cm 1 ) 

mm 5 - 1 



6 2 
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[0 15 8] 



Mb 5 1 ] 



Me o S i 



13 



a 0 



OH 



Me 3 Si 



Me 3 Si 



C 6 H 13 



C 6Hi3 



5-1 A 



5-1 B 



[0 15 9] 

9- Y=54 V~?Xli£*%/*Z y 0. 22ml (0. 75mmol) H 1 - h U * 
f;i/i/'J^/-l-^^f>13 7mg (0. 7 5mmol) ©ifM-f^l/ ( 

8mi) Mtc y;i/:J>#MCT. -7 8TCT?>f y^nfcr^/v^*S/^A^n 

UK©1. 2 5 s E^/X^- < n/X-<T-,n/*}Rl. 20ml (1. 50mmol) £?g 
Tbfc. 5 or £-£-3 0#T?#ffiUfc©"& 2HgFH«#Lfc. -78TC 

(CS^^PL^CD*), i/>7 W\*f-VrJ > 0. 0 54ml (0. 53mmol) &j&D 
- 7 5 7 0"CT*£ £>{C 1 mSMWLt-o *0. 8ml?:M, 

5-1 A&tf 5 - 1 B 1 2 4 m g (JR^§ 84%, A : B = 9 6 . 4 ) # 

[0 16 0] 
HfifcM 5-2—5-10 

HJ6M5 - i ©- b y *^;i/$/y 1 t/^n^^r-9->$:^7(D 



6 3 



08-3026647 



7-079685 



[0 1 6 1 ] 

[*7] 




A B 



mm 


Ra 


Rb 


RcCORd 




A : B 


5-1 


Me 3 Si 


C 6 H 13 




84 


96 : 4 


5-2 


C5H11 




f )vt c. p 


70 




5-3 


Ph 


Me 




81 


16:84 


5-4 


Me 3 Si 


C 6 H 13 




79 


79 : 21 


5-5 


Me 3 Si 


C 6 H 13 




84 


86 : 14 


5-6 


Me 3 Si 


C 6 H 13 




86 


85 : 15 


5-7 


Me 3 Si 


C 6 H 13 




72 


96 : 4 


5-8 


Me 3 Si 


C 6 H 13 




47 


93:7 


5-9 


Me 3 Si 


C 6 H 13 




83 


96 : 4 


5-10 


Me 3 Si 


Me 3 Si 




70 





[0 1 6 2] 

£ jfeltf 5-1 : 5-1A+5-1B (96:4) 04^i 

1 H-NMR, 8:0. 11 (s, 9H (A) ) 

0. 2 2 ( s , 9 H (B) ) 

0. 89 (t, J = 6. 6Hz, 3H) 

1. 12-1. 7 2 (m, 1 9 H) 

2. 10-2. 19 (m, 2 H) 
5. 5 5 ( s , 1 H (A) ) 

6 4 ffifE#¥ 08-3026647 



qftip 7 — 0 7 9 6 8 5 

6. 14 (t, J = 7 . 6 H z , 1 H ( B ) ) 
13 C-NMR, 6:A:0. 9 4, 1 4. 6 5, 22. 7 0, 2 3. 2 6, 

2 6. 1 2, 3 0. 8 1, 3 2. 3 6, 3 3. 2 5, 

3 3. 3 8, 3 7. 4 6, 7 6. 1 5, 1 2 1. 5 6, 
16 6.48 

IR: 3 4 1 5, 2 9 2 0, 2 8 5 5, 1 6 0 0, 1 4 5 0, 1 2 5 0, 
8 4 0 ( c m" 1 ) 
[0 1 6 3] 
HJ6M5-2 : 5-2ACM 
*H — NMR, 5:0. 8 4-0. 9 5 (m, 6 H) 

1 . 0 8- 1. 8 2 (m, 2 4 H) 

1 . 9 2-2. 0 8 (m, 4 H) 

3. 6 7 (d, J = 7. 7 Hz, 1 H) 
5. 3 1 (t, J = 7. 4Hz, 1 H) 
13 C-NMR, 5:14. 04, 22. 49, 22. 54, 26. 06, 

2 6. 1 9, 2 6. 5 1, 2 7. 4 8, 2 7. 7 8, 

2 8. 7 7, 2 9. 5 0, 2 9. 7 9, 3 0. 0 3, 

3 1. 6 1, 3 2. 4 8, 4 1. 3 7, 8 2. 0 9, 
128.05,140.82 

IR: 3 3 7 0, 2915, 2855, 1450, 995 (c m _1 ) 
[0164] 

$k&m 5-3 : 5-3A+5-3B (16:84) <D%3$M 
*H — NMR, 6:0. 8 9 - 1. 9 3 (m, 1 2 H) 

1. 55 (d, J = 6. 0Hz, 3H (A) ) 
1. 8 5 (s, 3 H (B) ) 

3. 83 (d, J = 7. 8Hz, 1H (B) ) 

4. 00 (d, J = 7. 1Hz, 1H (A) ) 

5. 74 (q, J = 6. 8Hz, 1H (A) ) 

6. 4 2 (s, 1 H (B) ) 

6 5 ffi!E#¥ 08-3026647 
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13 C-NMR, 6 : A: 1 4. 23, 2 5. 9 1, 2 6. 04, 2 6. 4 6, 

2 7. 8 5, 3 0. 1 2, 4 0. 8 8, 8 1. 6 5, 
12 3. 8 8, 126. 73, 128. 05, 12 9.27, 
138. 40, 143. 00 
B: 1 2 6. 3 6, 1 2 7. 0 1, 1 2 8. 9 5 
IR: 3 3 5 5, 2 9 1 5, 2 8 5 0, 1 6 0 0, 1 4 4 5, 1 0 7 5, 
1 0 0 0, 7 0 0 (cm -1 ) 
[0 16 5] 

HJfeM 5-4 : 5-4A+5-4B (79 : 21) tf)£f» 
1 H-NMR, 6:0. 11 (s, 9H (A) ) 
0. 17 ( s , 9 H (B) ) 

0. 8 2-0. 9 7 (m, 6 H) 

1 . 17-1. 69 (m, 1 3 H) 

1. 96-2. 08 (m, 1H (A) ) 

2. 08-2. 26 (m, 1H (A) and 2H (B) ) 
4. 00-4. 19 (m, 1H (A) ) 

4. 14 (dt, J= 1. 0, 5. 0Hz, 1H (B) ) 

5. 4 8 ( s , 1 H (A) ) 

6. 19 (dt, J = 1 . 0, 5. OHz, 1H (B) ) 
C-NMR, 5 : A : 0 . 26, 14. 01, 22. 59, 25. 44, 

2 9. 8 2, 2 9. 8 7, 3 0. 5 2, 3 1. 7 2, 

3 1. 8 0, 3 3. 5 4, 3 6. 3 0, 3 7. 8 3, 
75. 83, 121. 79, 1 6 1. 88 
B:0. 77, 8 6. 09, 14 2. 07 

IR: 3 3 4 5, 2920, 2855, 1610, 1 460, 1250, 
8 3 5 ( c m _1 ) 
[0 16 6] 

5-10:5-10 A<D£.J&m 
* H — NM R, 6 : 0. 1 6 and 0. 1 8 (s, 1 8 H) 

6 6 tfJSM#¥ 08-3026647 
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0. 8 2- 1. 8 0 (m, 1 1 H) 

4. 0 3 (d, J = 4. 9 Hz, 1 H) 

6. 4 6 ( s , 1 H) 
13 C-NMR, 6 : 1. 1 1, 2 6. 1 6, 2 6. 3 0, 2 6. 5 4, 

2 6. 6 5, 3 0. 9 4, 4 2. 0 5, 8 2. 9 3, 

141. 51, 162. 53 
IR: 3 4 2 5, 2 9 2 0, 2 8 6 0, 1 4 5 5, 1 2 5 0, 1 0 9 0, 
1010, 835, 750 (c m" 1 ) 

mmm 6-1 

[0167] 

Me 3 Si - = -C 6 H 13 + C 3 H 7 CH = N-CH 2 Ph 

Me s Si 

► 

° 6Hl3 NHCH 2 Ph 
[0 16 8] 

^h^^V^O3}f^2/^^>0. 33g (1. 16mmol) tl-b'J^f 
fl/t/ V )V- 1 2 1 2 mg ( 1 . 16 mmo 1 ) <DX.^)lx.-y : -JV (9 

ml) ?g$[tC, - 7 8T31M V?U\Z)\s^?>7%i/*J X±VU V F© 2 ; E;i/m^;i/ai 
-TJbmffi. 1. 16ml (2. 32 mm o 1 ) &iTLt 0 fcfcffi.* - 50TC* 
T-3 O^#iSLt0^2M#L^ N-7rVTy<>i?frT5.> 1 4 9 
mg (0. 93mmol) £#tI;L, —5 O^CT'l ^f^MW^ - 1 
m-Vg-ULfc, 7K2 m 1 £#tJx.^;£T?#?SU 3 N i&m3 ml ZMZ-> tfcj&# 

x— 5=-;i, (1:1, 6 0ml) T-ttffiU ^#M$:M7K^V^^ 

l - hi) *^;w>y 2 -/\3f 3 - (N-Kypfy) r^y- (E 

) - 1 -/\3r-fe>2 6 7mg (JR^S 8 3%) ##e>*lfc 0 

6 7 ffitl4$5p 08-3026647 



t 

7 — 079685 

f. [0 16 9] 

mmm 6-1 t-tk©^ *; km*d 2 o ztaz-z tm.y^mit^t>mm s 3 %. 

[0 17 0] 

Hfi&fll 6-3 

tlt=.o 

[0171] 
Mfaffl 6 - 4 ~ 6 - 1 6 

- iT*i-h v **fr*/VJ)/- 1 -Jttf-y. N-zf^v^y^yV 

nfc. fc£U 1 4 — 6- 1 6tf>>r ^ XAU^ 0TCT**-^;i/ 



08-3026647 



7-079685 



[0 17 2] 

[*8] 




6A 6B 



mm 


Ra 


Rb 


Rc 


Rd 


Re 


MS 


£ Jjfc $j 


TO (30 


6-1 


Me 3 Si 




C0H7 


H 


CH 2 Ph 


H2O 


6B 


83 


6-2 


Me 3 Si 




C3H7 


H 


CH 2 Ph 


D2O 


Me^iv^O 

C3H7 


83 


6-3 


Me 3 Si 


u 10 


C0H7 
0 1 


H 


CH 2 Ph 


I2 


Me 3 Si 

C 6 H 13 ^V BC ^ Ph 
C 3 H 7 


76 


6-4 


C0H7 


C0H7 


C0H7 


H 


CH 2 Ph 


HzO 


6B 


75 


6-5 


Ph 


CH 3 


C0H7 


H 


CH 2 Ph 


HzO 


6A+6B(40:60) 


71 


6-6 


Me 3 Si 


Ph 


C 3 H 7 


H 


CHgPh 


HzO 


6 B 


72 


6-7 


Ph 


Ph 


C 3 H 7 


H 


CHgPh 


H 2 0 


6 B 


82 


6-8 


Me 3 Si 


C 6 H 13 


C 3 H 7 


H 


C 3 H 7 


H2O 


6 B 


90 


6-9 


Me 3 Si 




Ph 


H 


Ph 


H2O 


6 B 


89 


6-10 


Me 3 Si 


C 6 H 13 


2-7 >J^ 


H 


CHj>Ph 


HzO 


6 B 


82 


6-11 


Me 3 Si 


C 6 H 13 




H 


CH 2 Ph 


H 2 0 


6 B 


94 


6-12 


Me 3 Si 


C 6 H 13 


Ph 


H 


NMe 2 


H 2 0 


6 B 


92 


6-13 


Me 3 Si 


C 6Hl3 


C 4 H g 


CH S 


C 3 H 7 


H 2 0 


6B 


54 


6-14 


Me 3 Si 


C 6 H 13 


C2H5 


CH S 


Li 


H20 


6B 


75 


6-15 


Me 3 Si 


C 6Hl3 


Ph 


CH 3 


Li 


HjjO 


6B 


68 


6-16 


Me s Si 




C 8 H 17 


CH 8 


Li 


H2O 


6B 


60 



ffifE4W 08-3026647 
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[0 17 3] 

mmm 6-1 

1 H-NMR, 6:7. 18-7. 40 (m, 5H) 

5. 4 3 (s, 1 H) 

3. 72 (d, J=13. 0Hz, 1H) 

3. 4 7 (d, J = 1 3. 0 Hz, 1 H) 

3. 01 (t, J = 5. 9Hz, 1H) 

2. 0 8-2. 21 (m, 1 H) 

1 . 9 3 - 2. 0 8 (m, 1 H) 

1. 20-1. 50 (brm, 13 H) 

0. 8 9 (t , J = 6. 6 Hz, 3 H) 

0. 88 (t, J = 7. 1Hz, 3H) 

0. 13 ( s , 9 H) 
13 C-NMR, 6 : 1 6 0. 6 2, 1 4 1. 1 8, 1 2 8. 24, 

1 2 8. 1 4, 1 2 6. 6 6, 1 2 2. 9 3, 6 4. 8 4, 

5 1. 4 2, 3 8. 1 0, 3 4. 1 0, 3 1. 7 8, 

3 0. 6 4, 3 0. 0 3, 2 2. 6 3, 1 9. 6 5, 

14. 19, 14. 05, 0. 44 
IR: 2 8 8 0, 1 5 9 0, 1 4 4 0, 1 2 3 0, 1 1 0 0, 9 2 0, 
6 8 0 ( c m" 1 ) 
[0 17 4] 
MMW 6-4 <D%.ffiM 
*H — NM R, 6 



: 7. 


1 


8 


- 7. 


3 7 


(m, 5H) 




5. 


2 


8 


(t , 


J = 


7. 1 H z, 


1 H) 


3. 


7 


2 


(d, 


J = 


13. 1 Hz 


, 1 H) 


3. 


5 


2 


(d, 


J = 


13. 1 H z 


, 1 H) 


2. 


9 


7 


(t , 


J = 


6. 7 H z, 


1 H) 


1 . 


8 


6 


-2. 


1 2 


(m, 4H) 




1 . 


2 


0 


- 1 . 


5 2 


(m, 9 H) 





7 0 ffilEft 5 ! 2 08-3026647 
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0. 9 4 (t , J = 



7. 3Hz, 3H) 



0. 9 3 (t , J = 



7. 3 H z, 3 H) 



O . 8 7 ( t , J = 



7. 2Hz, 3H) 



C-NMR, 5 : 1 4 1. 3 0, 1 3 9. 9 5, 1 2 8. 2 3, 1 28.1 0, 



127. 96, 126. 59, 65. 04, 51. 3 8, 
3 7. 3 5, 2 9. 8 5, 2 9. 7 4, 2 3. 2 3, 
2 3. 1 6, 1 9. 7 3, 1 4. 8 5, 1 4. 1 1, 
13. 9 0 



IR: 3 3 0 0 (br), 2920, 2860, 1600, 1455, 
1120, 895, 730, 695 (c m _1 ) 
[0 17 5] 

mmm 6-5 

1 H-NMR, 6 : major isomer (A) :7. 13-7. 38 (m, 10H) 



6. 


3 8 


(s, 


1 H) 






3 . 


7 6 


(d, 


J = 1 3 


. 2Hz 


, 1H) 


3. 


6 1 


(d, 


J = 1 3 


. 2Hz 


, 1 H) 


3 . 


1 8 


(t, 


J = 7. 


0 H z, 


1 H) 


1 . 


8 3 


(s, 


3H) , 


1 . 3 9 


- 1 . 6 5 (m, 3 H) 


1 . 


2 1 


- 1. 


3 9 (m 


, 2H) 




0. 


9 0 


(t, 


J = 7. 


3 H z, 


3 H) 



minor isomer (B) :7. 10-7. 41 (m, 1 0 H) 



5. 


6 5 


(q, 


J 




5. 


7 H z, 


1 H) 


3. 


9 5 


(d, 


J 




1 3 


. 4 H z 


, 1 H) 


3. 


7 2 


(d, 


J 




1 3 


. 4 H z 


, 1 H) 


3. 


2 4 


(t, 


J 




5. 


9 H z, 


1 H) 


1 . 


5 5 


(d, 


J 




6. 


8 H z, 


3 H) 


1 . 


2 0 


- 1 . 


4 


5 


(m 


, 5H) 




0. 


8 4 


(t, 


J 




6. 


8 H z , 


3 H) 



C — NM R, 8 : major isomer (A) : 1 4 0. 91, 139. 35, 



7 1 
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1 3 8. 0 5, 1 2 8. 9 3, 1 2 8. 2 8, 

128. 17, 128. 04, 127. 54, 

1 2 6. 7 3, 1 2 6. 1 2, 6 6. 2 7, 

5 1. 3 5, 3 6. 4 8, 1 9. 6 7, 1 4. 1 3, 

12.44 

minor isomer (B) : 142. 31, 141. 01, 
1 3 8. 9 6, 1 2 9. 2 0, 1 2 8. 2 8, 
128. 11, 12 7. 93, 126. 69, 
1 2 6. 5 1, 1 2 4. 0 7, 6 4. 9 0, 
5 1. 2 3, 3 6. 9 0, 1 9. 5 9, 1 4. 3 4, 
14. 0 4 

I R : major isomer (A) : 3 3 0 0 (br) , 2900, 1590, 1440, 

1105, 830, 715, 685 
minor isomer (B) : 3 3 0 0 (br) , 3010, 2920, 2850, 
1 5 9 0, 1 4 9 0, 1 4 5 0, 1 3 6 0, 1 1 1 0, 
1070, 900, 830, 730, 690 (cm -1 ) 

[0 17 6] 

1 H — NMR, 5:7. 4 7- 7. 6 8 (m, 8 H) 
7. 3 3 - 7. 4 2 (m, 2 H) 
5. 9 9 ( s , 1 H) 

4. 2 2 (d, J = 1 3. 2Hz, 1 H) 
3. 9 8 (d, J = 1 3. 2Hz, 1 H) 
3. 5 4 (t , J = 5. 3 Hz, 1 H) 
1 . 4 8- 1. 7 7 (m, 5 H) 
1. 12 (t, J = 6. 2Hz, 3H) 
0. 10 ( s , 9 H) 
13 C-NMR, 6:1 5 9. 0 1, 1 4 1. 8 6, 1 4 0. 9 4, 

12 8. 84, 12 8. 7 5, 12 8. 30, 

7 2 aj|I#5pO 8 - 3 0 2 6 6 4 7 



iff 5p. 7 — 0 7 9 6 8 



5 



1 2 8. 1 7, 1 2 7. 5 8, 1 2 6.9 1, 
1 26. 75, 67. 11, 51. 37, 36. 78, 
19. 45, 14. 06, 0. 03 
IR: 3 3 5 0 (br) , 3025, 2920, 1590, 1450, 

1245, 1120, 850, 830, 740, 690 (cm -1 ) 
[0 17 7] 

mmm 6-7 <Dg.f&® 



NMR, 5 


: 6. 


8 7-7. 


4 1 (m, 1 5 H) 




6. 


5 4 (s, 


1 H) 




4. 


0 3 (d, 


J = 13. 4Hz, IH) 




3. 


8 0 (d, 


J = 13. 4Hz, IH) 




3. 


4 0 (t , 


J = 5. 2Hz, IH) 




1. 


2 2-1. 


5 8 (m, 5 H) 




0. 


8 7 (t , 


J = 5. 5 H z, 3 H) 


NMR, 5 


: 1 4 


3. 3 6, 


140. 89, 139. 20, 




1 3 


6. 9 2, 


12 9. 1 4 (2 peaks) , 1 2 8. 5 6, 




1 2 


8. 5 0, 


12 8. 33, 12 8. 13, 




1 2 


7. 8 5, 


127. 04, 126. 78, 




1 2 


6. 4 2, 


65. 85, 51. 35, 3 6. 84, 




1 9 


.6 0, 1 


4 . 0 6 


3 4 0 0 (br) 


, 3 0 2 0 


, 2925, 1595, 149 0, 


1 4 4 5, 


112 


0, 10 7 


0, 1020, 905, 73 0, 


6 9 0 ( c 


m" 1 ) 







[0 17 8] 
f*d&M6 - 8<D£*» 

^H-NMR, 8: 5. 3 2 ( s , 1 H) 

2. 9 4 (t , J = 6. 2 Hz, 1 H) 

2. 3 8 - 2. 5 0 (m, 1 H) 

2. 2 6- 2. 3 8 (m, 1 H) 

7 3 ffilE*^ 08-3026647 
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2. 


0 3-2. 


1 6 (m, 1 H) 










1 . 


8 8-2. 


0 1 (m, 1 H) 










1. 


11-1. 


5 2 (m, 1 5 H) 








0. 


8 8 ( t , 


J = 7. 3 H z, 


6 H) 








0. 


8 7 (t , 


J = 7. 0 H z, 


3 H) 








0. 


0 9 ( s , 


9 H) 






; c- 


NMR, 8 : 


1 6 0. 9 2, 


1 2 2. 5 9, 6 


5. 3 9, 4 9. 4 0, 






3 8 


. 07, 34. 19, 31. 


8 0 , 


3 0. 5 8, 






3 0 


. 03, 23. 38, 2 2. 


6 4, 


19. 62, 






1 4 


.22,1 


4. 0 4, 11. 


8 6, 


0.3 9 


R : 


3 3 5 0 (b 


r) 


, 292 5, 2850, 16 


1 o, 


1 4 6 0, 




1 2 4 5, 1 


140, 840, 680 








[0179] 












mm 6-9 (d&i&m 










H- 


NMR, 5 : 


7. 


2 1-7. 


3 7 (m, 5 H) 










7. 


1 3 (dd, 


like t, J = J 


= 7 


. 9 H z , 2 H) 






6. 


6 8 (dd, 


like t, J = J 


= 7 


. 3 H z , 1 H) 






6. 


5 4 (d, 


J = 8. 4 H z, 


2 H) 








5. 


6 8 ( s , 


1H) 










4. 


8 1 (s, 


1H) 










3. 


9 5 (b r 


s, 1 H) 










2. 


18-2. 


3 2 (m, 1 H) 










1 . 


9 0-2. 


0 3 (m, 1 H) 










1. 


3 7-1. 


6 1 (m, 2 H) 










1 . 


2 0-1. 


3 7 (b r s , 6 


H) 








0. 


8 8 ( t , 


J = 6. 6 H z , 


3 H) 








0. 


1 0 ( s , 


9 H) 








■NMR, 8 : 


1 5 7. 4 3, 


1 4 7. 6 3, 1 


4 2. 


0 1, 






1 2 


8. 9 5, 


1 2 8. 5 8, 1 


2 7. 


7 1 , 



7 4 ffif£4f ¥ 08-3026647 



4f5p 7 — 0 7 9 6 



8 



5 



127. 36, 124. 30, 117. 2 5, 
1 1 3. 3 3, 6 4. 4 9, 3 4. 74, 3 4. 6 8, 
3 1. 6 7, 2 9. 9 6, 2 2. 6 0, 1 4. 0 2, 
0. 2 9 

IR: 3 3 8 0, 2 9 0 0, 2 84 0, 1 5 9 5, 1 5 0 0, 1 3 0 5, 
1240, 830, 740, 680 (cm -1 ) 
[0 18 0] 

mmm6 - 1 o<z>£*» 

1 



H-NMR, 8 



13 



C-NMR, 8 



7.3 7 


(m, 


1 H) 




7.18 


- 7. 


3 5 (m, 5 H) 




6. 3 0 


(dd, J =3. 1, J = 


1. 8 


6.12 


(d, 


J = 3 . 1Hz, IH) 




5.8 1 


(s, 


1 H) 




4 . 13 


(s, 


1 H) 




2. 6 5 


(s, 


2 H) 




2. 0 0 


-2. 


1 4 (m, 1 H) 




1 . 6 9 


- 1. 


8 7 (m, 1 H) 




1 . 7 5 


(b r 


s , 1 H) 




1 . 12 


- 1 . 


3 8 (b r s , 8 H) 




0. 8 6 


(t, 


J = 6. 8Hz, 3H) 




0.13 


(s, 


9 H) 




15 8. 


9 5, 


154. 17, 142. 


3 9 , 


14 1. 


6 4, 


128. 27, 1 27. 


9 9, 


12 7. 


1 5, 


122. 34, 11 0. 


0 2, 


10 6. 


9 0, 


67. 0 6, 4 4. 01, 34 


3 1. 6 


6, 2 


9. 9 9, 2 9. 6 5, 


2 2. 


14. 0 


2, 0 


. 3 9 





8Hz, IH) 



IR: 2 9 2 5, 1 6 0 0, 1 4 5 5, 1 2 5 0, 1 1 5 0, 1 0 1 0, 



840 ,735, 700 (cm 1 ) 



7 5 ffilE^ 08-3026647 
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[0181] 

mm 6-11 <D%.&m 



13, 



7. 


17-7. 


3 9 (m, 5 H) 




5. 


3 3 ( s , 


1 H) 




3. 


7 3 (d, 


J = 1 3. 2 H z 


, 1H) 


3. 


4 5 (d, 


J = 1.3. 2 H z 


, 1H) 


2. 


7 5 (d, 


J = 6. 8 H z , 


1H) 


2. 


0 7-2. 


2 1 (m, 1 H) 




1 . 


8 0-2. 


0 1 (m, 2 H) 




0. 


9 7-1. 


8 0 (m, 1 9 H) 


0. 


8 9 (t , 


J = 6. 3 H z , 


3 H) 


0. 


1 2 (s, 


9 H) 




1 5 


9. 0 7, 


14 1. 3 9, 1 


2 8. 18, 


1 2 


8. 14, 


1 2 6. 6 0, 1 


2 4. 04, 


7 0 


.59,5 


1 . 6 1, 4 1. 


6 9, 3 4. 


3 1 


.81,3 


1 . 0 7, 3 0. 


6 9, 3 0. 


2 9 


. 2 5, 2 


6. 7 1, 2 6. 


6 3, 2 6. 


2 2 


.65,1 


4 . 0 6, 0. 4 


9 



5 7 



IR: 3 3 5 0 (br), 2910, 2850, 1605, 1450, 
1250, 1010, 840, 730, 690 (cm -1 ) 
[0 18 2] 
S&6£#|6 - 1 2 
1 H-NMR, 8 : 7. 1 8-7. 3 6 (m, 5 H) 
5. 7 6 ( s , 1 H) 
4 . 3 8 ( s , 1 H) 
2. 9 7 ( s , 1 H) 
2. 4 4 ( s , 6 H) 
1 . 9 7-2. 17 (m, 1 H) 
1 . 8 2- 1. 9 7 (m, 1 H) 



7 6 ffill^^ 08-3026647 



4$5{E 7-0 7 9 



6 8 5 



1. 21 (brs, 8H) 

0. 86 (t, J = 6. 7Hz, 3H) 

0. 11 ( s , 9 H) 

13 C-NMR, 8:1 5 8. 9 6, 1 4 1. 2 5, 1 2 8. 1 7, 

1 2 7. 8 6, 1 2 6. 9 9, 1 2 5. 5 7, 
1 2 3. 3 9, 6 7. 8 6, 4 8. 0 5, 3 4. 7 3, 
3 1. 6 5, 3 0. 0 9, 2 9. 1 3, 2 2. 5 6, 
14.01,0.38 

IR: 3 3 5 0 (br) , 2925, 2850, 1600, 1460, 
1250, 1020, 840, 745, 695 (cm -1 ) 
[0183] 

mmme - 1 3 

1 H-NMR, 8 



13 



C-NMR, 8 



: 5. 


3 2 


(s, IH) 








2. 


2 7 


— 2. 3 9 (m, 


IH) 






2. 


1 6 


-2. 2 7 (m, 


1 H) 






1 . 


9 9 


-2. 0 9 (m, 


2 H) 






1 . 


3 5 


- 1 . 5 2 (m, 


7 H) 






0. 


9 9 


- 1 . 3 5 (m, 


1 0 H) 






1 . 


1 5 


(s, 3H) 








0. 


8 9 


(t, J = 7. 4 


Hz, 6H) 






0. 


8 7 


(t, J = 7. 3 


Hz, 3 H) 






0. 


1 0 


(s, 9H) 








: 1 6 


2. 


11, 12 3. 9 


7, 6 1. 3 8, 


4 4. 4 


4 0 


. 2 


3 , 3 2. 5 8, 


3 2. 2 7, 


3 1 


. 7 9, 


3 0 


. 3 


0, 2 6. 2 6, 


2 3. 9 3, 


2 3 


. 7 3, 


2 3 


. 2 


0, 2 2. 6 4, 


14. 0 6, 


1 4 


. 0 2, 


1 1 


. 9 


9 , 0. 4 5 









IR: 3 3 5 0 (br), 2920, 1595, 1460, 1370, 
1.2 45, 840, 680 (c m -1 ) 



7 7 08-3026647 
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[0 18 4] 
6-14 <Z)£f» 
1 H-NMR, 8:5. 42 (s, 1 H) 

1 . 9 8 - 2. 1 7 (m, 2 H) 

1 . 19-1. 62 (m, 1 2 H) 
1. 18 (s, 3 H) 

0. 87 (t, J = 6. 7Hz, 3H) 
0. 73 (t, J = 7. 4Hz, 3H) 
0. 0 9 ( s , 9 H) 
13 C-NMR, 6:1 6 4. 8 4, 1 2 1. 7 4, 5 8. 1 5, 3 4. 6 3, 

3 3. 0 1, 3 2. 6 7, 3 1. 7 5, 3 0. 2 6, 

2 8. 8 2, 2 2. 6 5, 1 4. 0 2, 8. 5 4, 

0. 3 9 

IR: 3 3 0 0 (br), 2920, 1595, 1455, 1370, 
1240, 835, 680 (c m" 1 ) 
[0185] 
mmme ~ 1 5£>£j£#J 
1 H-NMR, 8:7. 16-7. 42 (m, 5 H) 
5. 7 6 ( s , 1 H) 
1 . 8 6 - 1. 9 7 (m, 2 H) 

1. 77 (brs, 2H) 
1 . 5 8 ( s , 3 H) 

1 . 0 6 - 1. 2 5 (m, 8 H) 
0. 8 2 (t, J = 6. 9 Hz, 3 H) 
0. 17 (s, 9 H) 
13 C-NMR, 8:1 6 4. 4 8, 1 4 7. 9 9, 1 2 8. 0 1, 

1 2 6. 2 3, 1 2 5. 7 3, 1 2 1. 5 0, 6 1. 4 1, 

3 3. 5 7, 3 2. 5 3, 3 1. 5 4, 3 0. 0 5, 
29. 75, 2. 50, 13. 97, 0. 32 

7 8 ffifE#¥ 08-3026647 
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IR: 3 3 0 0 (br) , 2 9 2 0, 1 6 0 0, 1 4 4 0, 1 24 5, 8 4 0, 
7 6 0, 6 9 5 ( c m" 1 ) 
[0 18 6] 

mmm 6 - 1 6 <D%.m,m 



13 



C-NMR, 5 



H-NMR, 8:5. 4 3 ( s , 
2. 0 0-2. 
1 . 3 5-1. 
1. 0 2-1. 
1. 19 (s, 
0. 8 9 (t , 
0. 8 7 (t , 
0. 1 1 (s, 

1 6 5. 3 6, 
3 3. 07, 3 
3 0. 2 7, 3 

2 9. 25, 2 
14. 0 7, 1 

IR: 2 9 1 0, 2850, 159 
8 3 0 ( c m" 1 ) 

mmrn i - 1 

[0 18 7] 

[ft5 3] 

PhCH 2 O 



1H) 

1 9 (m, 2 H) 
6 2 (m, 6 H) 
3 5 (m, 1 8 H) 
3 H) 

J = 6. 5Hz, 3H) 
J = 6. 9Hz, 3H) 
9 H) 

121. 39, 58. 02, 42. 35, 
2. 6 9, 3 1. 8 6, 3 1. 7 7, 
0. 0 6, 2 9. 5 4, 2 9. 3 2, 
4. 23, 22. 66 (2 peaks) , 
4 . 0 4, 0. 41 
0, 1455, 1370, 1245, 



PhCH 2 0 




PhCH 2 



PhCH 2 0 



7 - 1 S 



7 - 1 P 



[0 18 8] 

0. 3 7ml (1. 26mmol) t^^^t^^S 7-lS 330mg (1. 0 

7 9 ttiUSfc^ 08-3026647 
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mmol) SriDx. -7 8"CC^^ V^D^l/V^^i/^Ai'D V F2. 
55ml (2. 77 mmol) ^iTbfe. -7 81CT ; 3 0Mm 3 0^t 
-5 01C1:#SU 2B3MaSS#Lfc. -7 8"CICS^^ 3NSi*2mll 

lP 2 6 3mg (i(X^7 9%) #*#e>*lfc„ 
[0189] 
7-2 — 7-1 3 



ffifE#¥ 08-3026647 



iff 5J2 7 — 079685 



[0 19 0] 

[«9] 





& m jc 


R « 


^ J5fc #J 




7-1 


PhCH 2 0 -w — = 
PhCH 2 0^^^ 


H 2 0 


PhCH 2 0-\/^^ 
PhCH 2 0 


79 


7-2 


PhCH 2 0 — w — = 
PnCH 2 0 — ' ^ — V5 * 


CO 


rnLn 2 U — ' 


14 


7-3 


PhCH 2 0-Y^ 


H 2 0 


PhCH 2 0-\X\^ 
PhCH 2 0^V^\ 


77 


7-4 


PhCH 2 0-A/%^ 
PhCH 2 0-> / ^ : ^ 


CO 


rbCH 2 U ~v /N/\ 
PhCHgO-^V^v/ 

SiMe 3 


51 


7-5 


t\\_ r»ti c\ 0*1/ 

PhCH^ — w— = -S iMe3 
PhCHgO-Z^-^-SiMeg 


H 2 0 


J 

r nCn2 u \ / 
PhCH 2 0- / V^S: 

SiMe 3 
01 we 3 


97 


7-6 


PhCH^^^^-SiMeg 
PhCHjjO^-"^ 


H 2 0 


PhCHgO-A/^Y^ 
PhCH 2 0- y \^\ 

SiMeo 


97 


7-7 


PhCH20-\^=-SiMe 3 
PhCH 2 0- y ^^- 


D 2 0 


PhCH 2 0-\X\^\ D 
PhCH 2 0-^V^-^ D 
SiMe 3 


90 


7-8 


PhCH 2 0^/-=-SiMe 3 
PhCH^^-^ 


CO 


PhCH 2 0^ V^V/ 


56 



[0191] 



ajf£^A(2 08-3026647 
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imi 0] 





m §g m m 




& fifc 4& 




7-9 


COgEt-^^-s 


H 2 D 


C0 2 Bt-A/^j^ 
C0 2 Et-^V^ 


22 


7-10 




H 2 0 


C 5 H n 


65 


7-11 


Phrn« 

riivii2 — 
\ / 

^-SiMe 3 


H 2 0 


PhCHo 

r in/112 \ x Hr^ 

Me 8 Si 


53 


7-12 


0Si t BuMe 2 


H 2 0 


OSi'BuMeg 


47 


7-13 


^SiMe 8 
OS^Bulfeg 


H 2 0 

* 


Me 3 Si 

0Si t BuMe 2 


46 



1 



[0 19 2] 

mm 7-2 <D&&m 

H-NMR, 8 : 1. 

2. 
2. 
2. 
3. 
3. 
4. 
5. 



11 ( t , J = 1 2 
0 3 (d d, J = 2 
17 (d d, J = 8 



3 H z, 1 H) 

9, 14. 9Hz, 1H) 

5, 4. 1 H z, 1 H) 



5 4 - 2 

0 5- 3 

2 2 - 3 

3 5 -4 
8 2 - 5 



6 4 (m, 1 H) 
2 0 (m, 1 H) 
6 3 (m, 4 H) 
6 0 (m, 4 H) 
8 6 (m, 1 H) 

8 2 



ffi$E#¥ 08-3026647 
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7. 17-7. 49 (m, 1 0 H) 
IR: 3 0 3 0, 2850, 1700 (C=0), 1630, 1455, 

1 4 1 0, 1 3 6 0, 1 2 6 0, 1 2 0 5, 1 0 9 0, 9 0 5, 8 3 0, 
7 4 0, 7 0 0 ( c m" 1 ) 
[0 19 3] 

mmm 7 -3 <D%.&m 

1 H-NMR, 8 : 0. 83 and 0. 90 (2d, J = 6. 8Hz and 

6. 0 H z, 6 H) 

1. 03 andl. 24 ( 2 d d , J = 1 3 . 1Hz and 
13. 6 H z, 2 H) 

1. 67 and 1. 79 (2dd, J = 6 . 6, 5. 3, 

6. 6Hz and 7. 4, 6. 1, 7. 5Hz, 2H) 

1. 18-1. 43 and 1. 96-2. 08 (m, 2 H) 
3 . 3 4 and 3 . 4 0 ( s , 4 H) 
4. 5 1 ( s, 4 H) 

7. 2 2 - 7. 4 0 (m, 1 0 H) 

IR: 3 0 2 5, 2 8 5 0, 1 6 0 0, 1 4 5 0, 1 3 5 5, 1 2 4 5, 
1200, 1090, 900, 835, 730, 690 (cm -1 ) 
[0194] 

mmm 7-4 (D^mm 

X H-NMR, 5:1. 45 (dd, J = 6. 8, 7. 2Hz, 2 H) 

1. 94 (dd, J = 8. 2, 5. 6Hz, 2 H) 

2. 11 (dd, J = 4. 8, 14. 7Hz, 2 H) 
2. 41 (dd, J = 9. 1, 8. 4Hz, 2 H) 

2. 5 7-2.81 (m, 2 H) 
3 . 3 4 ( s , 2 H) 

3. 4 0 ( s, 2 H) 

4. 3 5 — 4. 5 5 (m, 4 H) 
7. 1 5 - 7. 3 8 (m, 1 0 H) 

8 3 liiU&^-O 8 - 3 0 2 6 6 4 7 



7 — 079685 



IR: 2 8 5 0, 1 7 3 5, 1 4 5 5, 1 4 1 0, 1 3 6 0, 1 2 0 0, 
1100, 1030, 910, 740, 695 (cm -1 ) 
[0 19 5] 
HJSM 7-5 
1 H — NMR, 8:0. 17 (s, 18H) 

2. 47 (d, J = 2. 1Hz) 

3. 4 2 ( s , 4 H) 

4. 5 5 ( s , 4 H) 

6. 0 0 - 6. 0 9 (m, 2 H) 

7. 2 5- 7. 4 5 (m, 1 0 H) 
13 C-NMR, 6:-0. 4 6, 3 8. 6 0, 4 5. 1 5, 7 2. 9 5, 

7 3. 2 7, 1 1 8. 2 9, 1 2 7. 3 4, 1 2 7. 4 0 
128. 25, 138. 81, 156. 30 
IR: 3 0 3 0, 2 9 5 0, 2 8 5 0, 1 6 0 0, 1 4 5 0, 1 3 6 0, 
1245, 1100, 840, 730, 690 (cm -1 ) 
[0 19 6] 

mmm 7-6 

1 H-NMR, 5 



13 



C-NMR, 8 



0 . 


0 


9 


(s, 


9 H) 






1 . 


0 


3 


(d, 


J = 6. 7Hz, 3H) 




1 . 


0 


7 


( d d 


, J = 1 2 


. 8 H z, 2 


. 0 H z, 1 H) 


1 . 


9 


4 


(d d 


, J = 1 2 


. 9 H z , 4 


. 7 H z , 1 H) 


2. 


3 


0 


- 2. 


3 6 (m, 


2 H) 




2. 


4 


0 


- 2. 


5 7 (m, 


2 H) 




3. 


3 


0 


-3. 


4 2 (m, 


4 H) 




4 . 


4 


5 


- 4 . 


5 3 (m, 


4 H) 




5. 


1 


8 


- 5. 


2 8 (m, 


1 H) 




7. 


2 


0 


- 7. 


3 7 (m, 


1 0 H) 




- 0 




1 


9, 1 


8. 7 4, 


3 9. 2 4, 


3 9. 88, 


4 5 




8 


0, 7 


3. 0 7, 


7 3. 78, 


7 4. 8 8, 










8 4 


tfiMF^O 8 - 3 



7 — 079685 



117.19,12 7. 29,12 7.3 2, 
12 7. 39, 12 8. 23, 13 8. 91, 
16 5.85 

IR: 3 0 2 5, 2 8 5 0, 1 6 2 0, 1 4 5 0, 1 3 5 5, 1 2 4 0, 
1200, 1090, 835, 730, 690 (cm -1 ) 
[0 19 7] 
7-7 <D*jL&M 
1 H-NMR, 6:0. 08 (s, 9 H) 

1. 07 (dd, J = 10. 9, 2. 0Hz, 1 H) 

1. 94 (dd, J = 8. 3, 4. 6Hz, 1 H) 

2. 4 0-2. 5 5 (m, 1 H) 

3. 2 7 - 3. 4 3 (m, 4 H) 

4. 5 1 ( s , 4 H) 

7. 2 2-7. 4 2 (m, 1 0 H) 

[0 19 8] 

%mm 7-10 (D%.ima 

* H — NM R, 5:0. 8 2-0. 9 6 (m, 3 H) 

1 . 0 6-1. 14 (m, 3 H) 

1. 2 0- 1. 7 0 (m, 8H) 

2. 6 0 - 2. 8 2 (m, 1 H) 

3 . 2 4 and 3 . 4 4 and 3 . 9 3 and 4 . 11 
(4dd, J = 8. 3, 6. 5, 7. 4, 7. 7Hz, 2 H) 

4 . 2 4 -4. 3 7 (m, 1 H) 
4 . 8 0-4. 9 2 (m, 2 H) 

13 C-NMR, 6:1 4. 0 1, 1 5. 0 5, 1 7. 3 8, 2 2. 6 1, 

2 5. 0 4, 2 5. 5 7, 3 1. 9 0, 3 5. 1 3, 

3 5. 7 6, 3 8. 4 7, 3 8. 7 5, 7 3. 1 5, 

7 4. 1 2, 8 1. 1 4, 8 1. 4 5, 1 0 2. 7 5, 
103. 07, 15 7. 13, 157. 23 

8 5 ffi$E#¥ 08-3026647 
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IR: 2 9 2 0, 2 8 5 0, 1 6 6 0, 1 4 5 0, 1 3 7 5, 1 2 6 0, 
1080, 1030, 880, 8 0 0 (cm" 1 ) 
[0 19 9] 

mmmi - 1 z<o^m 

^H-NMR, 8:0. 00 and 0. 03 (2s, 9 H) 
0. 0 8 and 0. 1 2 (2 s , 6 H) 

0. 8 0- 1. 0 0 (m, 9 H) 

1.08 and 1. 14 (2d, J = 6. 9, 6. 9Hz, 
3 H) 

1. 62-1. 73 and 1. 97-2. 09 and 2. 18 
-2. 40 and 2. 65-2. 85 (4 m, 3H) 

4. 60 and 4. 76 (qandt, J = 5. 2, 5. 6, 

5. 2HzandJ = 5. 8Hz, 1H) 
5. 4 3 - 5. 4 7 (m, 1 H) 

7. 15-7. 52 (m, 6 H) 

mmm s - 1 



[0 2 0 0] 
[ft5 4] 

Me 3 Si- = -C 6 H^+^/OCOg E t 



C 6 H 13 . 



Me 3 Si x 



[0 2 0 1] 

l-h'J)lWJ^-l-^f>17 0mg (0. 9 3 4mmol) 
D /I/jtj-sK - *- — h 1 2 1 mg (0. 934 mmo 1) , fh7-f 
$y0. 342ml (1. 17mmol) ©If ;i/X-f 9ml (Z)*g?£lC, - 
7 8TCTM V?U tf;i/V?"* VOks-JU % K© 1 . 4 9 ^l/m--^;!/*^ 1 . 7 
2ml (2. 5 7mmol) &»TU 3 O^t- 5 OtlC#fib 2^1#L 
- 7 8t;{C|?#£PU 2k2ml fcflD*, lNJgi*10ml 

8 6 08-3026647 



4$5J2 7-0 7 9685 



1 - h'J^f^S/'J^-2-^^- 1, 4 - (4X^8 3 

[0 2 0 2] 
Hfifeffl 8-2 — 8-1 1 

HJ6M8 - i<d i - h u *^;i/$/y;i/- i 7'j;i/*-#t- h£ 



ffiSE^^P 08-3026647 
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[0 2 0 3] 



[$11] 









5fe SJc $5 




8-1 


MesSi-=-C 6 H j3 




MegSr 


83 


8-2 


Me3Si- = -C 6 H 23 




MesSr 


72 


8-3 


Me3Si-=-C 6 H 12 




Me 3 SK 


80 


8-4 


Me 3 Si-= -CgHj3 


^^OAc 


c 6 h 13 y-^ 

Me 3 SK 


55 


8-5 


Me 3 Si-=-C 6 H 13 


^>^0C0 2 Et 

\UmJ Tj II*/ 


Me s Si^D 


77 


8-6 


Me3Si- = -C 6 H 13 


.OEt 
OEt 


Me3Sr 


64 

(E:Z= 
So: 5, 


8-7 


Me3Si- = -C 6 H 13 


^L^-0C0 2 Et 


c 6 Ri3"y^<^ 

Me 3 Si 


20 


8-8 


Me 3 Si- = -C 6 H23 


Nc# ?>^'0C0 2 Et 


CeHisY^ 
Me 3 SK 


16 


8-9 


Ph- = -Me 


^^OC0 2 Et 


Me -v^ — 
Ph ^ 


65 


8-10 


C3H7— = — C3H7 


^^0C0 2 Et 


C 3 H 7 


66 


8-11 


C3H7— = — C3H7 


(D 2 0 #Jh) 


CgHf^D 


70 



ffiSE4#¥ 08-3026647 
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[0 2 0 4] 
1*12] 



mm 




urn 








9-1 


Me 3 Si-=- / \0C0 2 Et 


H 2 0 


Me s Si' 


0 


81 




Bt 

Me 3 Si-= -^0C0 2 Bt 
Et 






0 




9-2 


H 2 0 


Me 3 Si" 


et 

D 0 


84 


9-3 


MegSi-^-^OCOgBt 


D 2 0 


MesSi' 


Et 

0 


no 

88 


9-4 


CfiHjg-^-^OCOjjBt 


H 2 0 




/CO^t 


62 
20 


9-5 


0C0 2 Et 

Me 3 Si- = 


H 2 0 


He 3 Si 




76 


9-6 


0C0 2 Et 

Me 3 Si-= 


h 


Me s Si 


I 0 

■X) 


74 


9-7 




H 2 0 


It' 




65 



ftf£4# 5p 08-3026647 
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[0 2 0 5] 

mmm 8-1 <D£.mm 

1 H-NMR, 8:0. 0 9 7 (s, 9 H) 

0. 8 9 (t , J = 6. 7 H z, 3 H) 

1 . 2 3 - 1. 4 7 (m, 8 H) 

2. 12 (t, J = 7. 9 Hz, 2 H) 
2. 8 2 (d, J = 7. 0 H z, 2 H) 

4 . 9 9 - 5. 0 3 (m, 1 H) 

5. 0 6 ( s , 1 H) 
5. 2 0 ( s , 1 H) 

5. 7 3 - 5. 8 8 (m, 1 H) 
13 C-NMR, 6:0. 3 7, 1 4. 0 5, 2 2. 6 2, 2 9. 0 3, 

2 9. 5 9, 3 1. 8 2, 3 6. 2 4, 1 1 5. 9 0, 
124. 30, 136. 88, 157. 96 
IR: 2 9 3 0, 1610, 1250, 840 (cm -1 ) 



7t;fl##riBC 14 H 28 S i : 
sfW-U CIA. 92 ; H12. 57 
iii C74. 9 0 ;H12. 49 
[0 2 0 6] 

mmm 8-6 c7>£f£#i 

(E isomer) 
'h-NMR, 8 



0. 


0 8 


5 ( s 


, 9 H) 




0. 


8 9 


(t, 


J = 6. 


7 H z , 3 H) 


1 . 


1 8 


- 1 . 


4 4 (m 


, 1 1 H) 


2. 


1 1 


(t, 


J = 7. 


8 H z , 2 H) 


2. 


6 6 


(d, 


J = 7. 


4 H z , 2 H) 


3. 


7 4 


(q, 


J = 1 4 


. 0 H z , 2 H) 


4 . 


7 0 


- 4. 


8 0 (m 


, 1 H) 



9 0 ffi|E^¥ 08-3026647 



4f 3£ 7 — 079685 



5. 2 2 ( s , 1 H) 

6. 2 0 (d, J=12. 5Hz, 1 H) 
13 C-NMR, 8:0. 3 9 6, 1 4. 0 3, 1 4. 7 7, 2 2. 6 1, 

2 9. 1 0, 2 9. 6 1, 3 1. 8 2, 3 6. 0 4, 

3 7. 2 0, 64. 6 9, 1 0 2. 1 4, 1 2 3. 2 0, 

1 4 7. 08, 159. 41 

IR: 2 9 1 8, 1 6 4 5, 1 6 0 7, 1 24 5, 1 2 0 0, 1 1 5 3, 

8 3 2 (c m" 1 ) 
(Z isomer) 

1 H-NMR, 5 : 0. 0 8 5 (s, 9 H) 

0. 89 (t, J = 6. 7Hz, 3H) 

1 . 18-1. 44 (m, 1 1 H) 

2. 11 (t, J = 7. 8Hz, 2H) 

2. 8 6 (d, J = 7. 4 Hz, 2 H) 

3. 78 (q, J = 12. 8Hz, 2 H) 

4. 37 (q, J = 13. 8Hz, 1H) 

5. 2 1 ( s , 1 H) 

6. 01 (d, J = 6. 2Hz, 1H) 
13 C-NMR, 6:0. 396, 14. 03, 15. 26, 22. 6 1, 

2 9. 1 0, 2 9. 6 1, 3 3. 5 7, 3 6. 3 2, 

3 7. 2 0, 6 7. 4 9, 1 0 4. 8 8, 1 2 2. 6 2, 
145.23,159.08 

[0 2 0 7] 

mmm 8-7 <D£.&m 

1 H — N M R, 8:0. 0 9 7 (s, 9 H) 

0. 89 (t, J = 6. 6Hz, 3H) 

1 . 2 3 - 1. 4 2 (m, 8 H) 
1 . 6 5 (s, 3 H) 

2. 07 (t, J = 7. 9Hz, 2H) 

9 1 ffifE#¥ 0 8- 3026647 



ijf 5p 7 — 079685 



2. 7 8 ( s , 2 H) 

4 . 7130 (s, 1H) 

4. 7 9 6 3 (s, 1 H) 

5. 2 2 ( s , 1 H) 

13 C-NMR, 8:0. 3 4, 1 4. 0 5, 2 1. 8 4, 2 2. 6 3, 

2 9. 1 2, 2 9. 7 1, 3 1. 8 2, 3 5. 4 5, 

4 8. 4 3, 1 1 2. 1 6, 1 2 5. 5 7, 1 4 4. 0 6, 

15 7. 16 

[0 2 0 8] 

mmw 8-8 <D&mm 



0. 


1 1 


(s, 


9 H) 




0. 


8 8 


(t, 


J = 6. 2 H z, 


3 H) 


1 . 


1 0 


(d, 


J = 6. 9 H z, 


3 H) 


1 . 


2 2 


- 1 . 


4 5 (m, 8 H) 




2. 


0 7 


-2. 


1 4 (m, 2 H) 




2. 


7 8 


-2. 


8 8 (m, 1 H) 




4 . 


9 1 


- 5. 


0 1 (m, 2 H) 




5. 


2 0 


(s, 


1 H) 




5. 


6 8 


-5. 


8 0 (m, 1 H) 





[0 2 0 9] 

mmms - 9 v>%.&m 

1 H-NMR, 6:1. 86 (s, 3 H) 

2. 91 (d, J = 6. 8Hz, 2H) 

5. 0 7-5. 16 (m, 2 H) 

5. 8 2- 5. 9 6 (m, 1 H) 

6. 3 0 (s, 1 H) 

7 . 16-7. 34 (m, 5 H) 

13 C-NMR, 8:1 7. 8 0, 4 4. 9 5, 1 1 6. 2 8, 1 2 5. 7 5, 

12 5. 94, 12 7. 99, 12 8. 7 8, 

9 2 ffifE#¥ 08-3026647 



4f 3|Z 7 — 079685 

1 3 6. 3 8, 1 3 7. 2 8, 1 3 8. 4 3 
IR: 2 9 0 7, 1 6 3 9, 1 6 0 2, 9 9 7, 9 1 8, 74 0, 
7 0 0 ( c m" 1 ) 
[0 2 10] 

mmm 8-10 <D&mm 



13, 



I R 



-NMR, 8 


: 0. 


8 7 


- 0. 


9 3 


(m, 6H) 










1 . 


3 0 


- 1 . 


4 2 


(m, 4H) 










1 . 


9 5 


-2. 


0 2 


(m, 4H) 










2. 


7 2 


(d, 


J = 


6. 7 H z, 


2 H) 








4. 


9 8 


- 5. 


0 5 


(m, 2H) 










5. 


1 7 


(t, 


J = 


7. 3 Hz, 


1 H) 








5. 


7 2 


-5. 


8 6 


(m, 1H) 








-NMR, 8 


: 1 3 


. 8 


7, 1 


4. 


10, 2 1. 


4 3, 


2 3. 


1 7, 




2 9 


. 9 


4, 3 


2. 


18, 4 1. 


5 3 , 


115 


. 2 9, 




12 


6. 


1 9, 


1 3 


7. 5 8, 1 


3 7. 


6 4 




: 2 9 2 2, 


2 8 7 0, 


16 3 


6, 


1 4 5 8, 9 


9 5, 


9 10 


( c m -1 ) 



[021 1 ] 
[ft 5 5 ] 



M e 3 S i -= — O C O 2 E t ► Me 3 S 



[0212] 

fh7-fy^n^dri/f^>2 84ml (1. Ommol) £l-bV*^J\s 
i/V )V- 1 --f^-y- 4 -*-3Kf-— h (0. 5 mm o 1 ) ©if;i/X-f^ ( 

7. 5mi) mmz. -5 0iCT^y^nt:;i/7y^i/^A^n5 K©i. 3^ 

;i,:r^;i/:n-^;i/?£?£ 1 . 54ml (2mmol) feiTLfe. SMS:-4 5 
4 0°C-e 1 Bm^ifLfco -4 OX^T* 1 N&$EzK5m 1 SAD;*., ^M£T*# 

9 3 ¥ 08-3026647 



7-079685 



[0 2 13] 
Mtfcffl 9-2 — 9-1 0 

- icdi - h y *^;i^>y i -^>-4 — ^— tK^-— k 
^PlhM© i N&m^Kfc^i 3, l 4©<fce>ic<ft;l£^ Mffr-TS^^ hyfcXi* 
a, /S^HfOoi^^ 75)^*1 3, 1 4 <D J: ? &IK§£-C*# £> *lfc„ 



ffi|E4f ¥ 08-3026647 



1 

4$5p 7 — 079685 



[0 2 14] 



1*13] 



mmm 




#it#] 


& JS£ 'fe 


(%) 


9-1 




HtO 


0 

MeaSi^^O 


81 


9-2 


/' 

Et 

MesSi-s^^OOOiEt 




0 


84 


9-3 


Et 

HesSi- = — ^OCOJEt 


w> 


^Et 


88 


9-4 






0 

\ r 

N 0H 


62 
20 


9-5 


HesSi— = — ' v 


H 2 0 


0 

MesSi-^V^) 


76 


9-6 


.e.Si-.-^ 000 ' 1 " 


I* 


MesSiA|Ay 


74 


9-7 






0 

Et-^Ay 


65 
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iff 5£ 7 — 079685 



[0 2 15] 
[*14] 



mmm 


7tf U>it^3 




£ file #1 




9-8 




D 2 0 


D 0 


63 


9-9 


)le 3 Si- = ^S\ oco 2 Bt 


H 2 0 


Me 3 Si WW° H 
^^C0 2 Et 


66 


9-10 


Me 3 Si - = 0C0 2 Et 


D 2 0 


Me 3 Si WW° H 
D' ^C0 2 Et 


64 



[0 2 16] 

mms - 1 <D&&m 

H-NMR, 8:0. 22 (s, 9 H) 

2. 9 8 .(d/t, J = 2. 1, 6. 6Hz, 2H) 

4. 40 (t, J = 6. 6Hz, 2H) 

6. 97 (t, J = 2. 1Hz, 1 H) 
'C-NMR, 8:-l. 4 9, 2 7. 2 3, 6 4. 9 2, 1 3 8. 7 9, 

139. 46, 170. 39 

[0 2 17] 

H-NMR, 8:0. 17 ( s , 9 H) 

0. 9 8(t, J = 6. 9Hz, 3H) 

1 . 6 7 (m, 2 H) 

2. 50 (d/d/d, J=17. 4, 6. 0, 

2. 4 H z, 1 H) 

3. 01 (d/d/d, J = 17. 4, 6. 6, 
2. 4 H z , 1 H) 

9 6 ffiSE4f ¥ 08-3026647 



7 



0 7 9 6 8 5 



4. 43 (t/t, J = 6. 3, 6. 3Hz, 
6. 8 8 (t , J = 2. 4 Hz, 1 H) 



C-NMR, 8:-l. 49, 8. 89, 29. 18, 3 3. 0 



78. 1 8, 138. 94, 14 0. 16, 1 



[0219] 

1 H-NMR, 8:0. 89 (t, J = 6. 8Hz, 3 H) 



1 . 3 0 (m, 6 H) 

1 . 4 9 (m, 2 H) 

2. 20 (d/t, J = 7. 2, 7. 2Hz, 
2. 8 7 (m, 2 H) 

4. 3 7 (t, J = 7. 8Hz, 2H) 

6. 7 4 (m, 1 H) 



C-NMR, 8:1 3. 9 3, 2 2. 4 4, 2 5. 0 2, 2 8. 



28. 89, 30. 1 6, 31. 51, 6 5. 
12 5. 08, 140. 93, 171. 10 



2 H) 



0 3 , 
2 7, 



[0 2 18] 



lit 5 6 ] 




[0 2 2 0] 



lit 5 7 ] 



OH 



C0 2 E t 



9 7 



mtiE4#^ 08-3026647 



7 — 0 7 9 6 8 5 



[0 2 2 1] 

1 H-NMR, 6:0. 89 (t, J = 6. 9Hz, 3 H) 

1. 3 1 (m, 9 H) 
1. 4 5 (m, 2 H) 

1 . 9 0 (b r s , OH) 

2. -22 (d/t, J = 7. 5, 7. 2Hz, 2 H) 

2. 6 0 (t , J = 6. 6 H z, 2 H) 

3. 6 9 (t, J = 6. 6Hz, 2 H) 

4. 20 (q, J = 6. 9Hz, 2H) 

6. 8 9 (t, J = 7. 5Hz, 1 H) 

[0 2 2 2] 

mmm 9-5 (D*£m,m 

1 H-NMR, 8: 0. 14 (s, 9 H) 

1. 92 (t/t, J = 6. 6, 5. 4Hz, 2 H) 

2. 65 (t, J = 6. 6Hz, 2H) 

4. 30 (t/d, J = 5. 4, 2. 1Hz, 2 H) 

7. 18 (t , J = 2. 1 H z, 1 H) 
13 C-NMR, 8:-l. 4 9, 2 3. 2 1, 2 7. 7 8, 6 9. 0 0, 

1 3 9. 8 6, 1 4 5. 6 2, 1 6 5. 6 0 

[0 2 2 3] 

1 H-NMR, 8:0. 37 (s, 9 H) 
2. 04 (m, 2H) 
2. 74 (m, 2H) 
4. 2 (m, 2H) 
13 C-NMR, 8:1. 5 0, 2 3. 0 7, 2 8. 7 7, 6 6. 4 9, 

113. 87, 144. 69, 167. 30 



9 8 ffilE*! ¥ 08-3026647 



4$¥ 7 — 0 7 9 6 



[0 2 2 4] 
^9-7 04^ 

*H — NMR, 8:1. 02 (t , 

1 . 9 1 ( t / 
2.13 (d/ 

2. 5 0 (m, 
4. 2 8 (t , 
7 . 0 0 (m, 

13 C-NMR, 8:12. 39, 2 

6 8. 3 6, 1 

[0 2 2 5] 

mmm 9-9 

1 H-NMR, 8:0. 19 ( s , 

1. 3 0 (t , 
1 . 4 5-1. 

2. 0 9 ( b r 
2.4 1 (m, 

3. 6 6 (t , 

4. 19 ( q, 
6. 8 1 ( s , 

m&fflj 9-11 



J = 7. 5Hz, 3H) 

t, J = 6. 3, 5. 7Hz, 2H) 

q, J = 7. 5, 7. 5 H z, 2 H) 

2 H) 

J = 5. 7 Hz, 2H) 
1 H) 

1.43,22.48,23.28, 
24. 79, 147. 59, 166. 50 



9 H) 

J = 6. 9Hz, 3H) 
7 0 (m, 4 H) 
s , OH) 
2 H) 

J = 6. 0 H z, 2 H) 
J = 6. 9Hz, 2H) 
1 H) 



9 9 



ffifE#¥ 08-3026647 
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[0 2 2 6] 
[ft 5 8] 

Me, S i - = 



OC0 2 E t +PhCHO 



Me 3 S i Ph 



[0 2 2 7] 

t- h^^f VzfUi£*ci/3-Zy 3 6 9 mg (1. 3mmol) tl-h'J^f;i/ 
>>V)l- 1 --f^y-A N (1. 0 mm o 1 ) ©xf;bx-f71/ ( 

7. 5 ml) mWl\Z.. — 5 Ott^f V^n l±~?Xl^. FOl. 3 

;Hf^x-f;i/M2ml (2. 6 mm o 1 ) ^iTlfc. j£J&?& £ - 4 5 ~ 
-4 0iCT'llfll#Lfe. -4 0tt"<>X7;i/ftK2 12mg (2mmo 
1) *1MX. 1 ^I^T-0X:^^#M, 1 NM*5ml £#D3.. ^?S£T*#?S 

77^-T'iIt5il, S!ift##JK^6 5%-e#e>tlfeo 

[0 2 2 8] 
Hffsffil 9-1 1—9-1 6 

- 1 © 1 - h V **Jl/i/V to- 1 -^>-4 — jtj — aK-^-— h 1 



10 0 



mUOfc 1 ?- 08-3026647 



7-079685 



[0 2 2 9] 
[311 5] 







& #c $J 




9-11 


Me 3 Si-= OC0 2 Et 


Me s Si 


0 

A 

1 


0 

Ph 


65 


9-12 


Et 

_ _ _ — 

MesSi-^-^OCOgEt 


Me 3 Si 


0 

A 


0 
Ph 


50 


9-13 


C 6 H 13 -= 0C0 2 Et 


Ph OH 




7 


56 








0 

A 


^0 


12 








0 


Ph 
r it 




9-14 


OC0 2 Et 

Me 3 Si-= 


Me 3 M 


A 
0 


^0 

Dli 


70 


9-15 




Bt 


L_ 


Ph 


74 






Me 3 Si 


0 






9-16 


MegSi-^-/^ 0C0 2 Bt 


A 


"0 
Ph 


69 



10 1 
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iff 3£ 7 — 079685 



[0 2 3 0] 



13, 



NMR, 


6:0 


. 0 4 (s, 


9 H) 








2 


. 7 7 (t , 


J = 5. 8 H z, 


2 H) 






3 


. 8 7 (t , 


J = 5. 8 H z, 


2 H) 






5 


. 8 8 ( s, 


1 H) 








7 


. 1 7 (m, 


2 H) 








7 


. 3 6 (m, 


3 H) 






NMR, 


8 : - 


1 . 0 9, 2 


9 . 8 7, 61. 


1 2, 


8 7. 6 5, 




1 


2 8. 0 0, 


12 8. 8 1, 1 


2 9. 


5 2, 




1 


3 4. 8 1, 


1 3 8. 4 4, 1 


6 4. 


9 8, 17 5 



1 0 



[0 2 3 1 ] 
ftSfeM 9-12 
1 H-NMR, 8 



13 



C-NMR, 8 



: 0 


. 0 2 


(s, 9H) 








1 


. 0 1 


(t, J = 6. 0 Hz, 


3 H) 




1 


. 5 8 


(m, 2H) 








2 


. 5 6 


(d/d, J = 1 


1. 7 


, 6. 6 H z 


, 1 H) 


2 


. 7 0 


(d, J = 1 1 . 


7 H z 


, 1H) 




2 


. 7 5 


(b r s , OH) 








3 


. 8 6 


(m, 1H) 








5 


. 8 8 


(s, 1 H) 








7 


. 2 0 


(m, 2H) 








7 


. 3 6 


(m, 3H) 










1. 0 9, 1 0. 0 0, 


3 0. 


8 9, 3 4. 


0 4, 


7 


1 . 7 6, 8 7. 7 8, 


12 8 


. 0 4, 12 


8. 8 2, 


1 


2 9 . 


51, 134. 89, 1 


3 8. 70, 




1 


6 4 . 


8 3, 1 7 5. 3 


0 







?J£0>J9 - 1 3 



10 2 
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[0 2 3 2] 
Ut 5 9 ] 



Ph OH q 



1 



[0 2 3 3] 
H-NMR, 5 : 



13, 



0. 8 8 


(t, 


J = 6. 8 H z , 


3 H) 






1 . 2 3 


(m, 


6 H) 








1 . 4 2 


(m, 


2 H) 








2. 13 


(t, 


J = 7. 5 H z, 


2 H) 






2.9 6 


(m, 


2 H) 








4. 13 


(d, 


J = 6. 0 H z, 


OH) 






4. 4 0 


(t, 


J = 7. 5 Hz, 


2 H) 






6. 4 3 


(d, 


J = 6. 0 Hz, 


1H) 






7. 2 0 


-7. 


5 0 (m, 5 H) 








13. 94, 2 


2. 4 1, 2 7. 


7 1, 


2 7. 


7 7, 


2 9. 69, 3 


1 . 3 1, 3 2. 


9 9 , 


6 5. 


4 5, 


7 1. 2 2, 1 


20. 78, 12 6. 1 


1, 1 


2 7. 


12 8. 


2 3 , 


14 1. 6 5, 1 


5 9. 


3 6, 


17 1 



3 8, 



[0 2 3 4] 
[f fc 6 0 ] 



C 6 H 1S Ph 



1 



[0 2 3 5] 
H-NMR, 5 : 



0. 8 8 (t , J = 6 
1 . 2 3 (m, 6 H) 

1 . 4 0 (m, 2 H) 



8 H z, 3 H) 



10 3 



08-3026647 



!$i\L 7 — 079685 



2. 


0 0 


(m, 


1 H) 




2. 


3 9 


(m, 


1 H) 




2. 


6 2 


(t , 


J = 6. 


OHz, 2H) 


3. 


8 6 


(t, 


J = 6. 


OHz, 2H) 


5. 


7 5 


(s, 


1 H) 




7. 


2 1 


(m, 


2 H) 




7. 


4 0 


(m, 


3 H) 





[0 2 3 6] 

mmm9- 1 4 <Z>£jEftift 

1^ 



13, 



NMR, 


8 : 


0 


. 0 1 


(s, 9 H) 










1 


. 84 


(t/t, J = 7. 5, 


6. OHz, 


2 H) 






2 


. 5 7 


(t, J = 7 . 5Hz, 


2 H) 








2 


. 7 0 


(b r s , OH) 










3 


. 6 9 


(t, J = 6. OHz, 


2 H) 








5 


. 8 1 


(s, 1 H) 










7 


. 1 4 


(m, 2H) 










7 


. 3 3 


(m, 3 H) 






NMR, 


8 : 




1 . 1 


9 , 2 2. 2 1, 3 2. 


2 3, 6 1. 


4 2, 






8 


7. 2 


1, 127. 88, 12 


8. 7 4, 1 


2 9. 4 






1 


3 4. 


98, 140. 94, 1 


6 3. 18, 


17 5. 


[0 2 3 7] 













0 0 



MffiWd ~ 1 s<D&m® 

*H — NM R, 8:0. 98 (t, J = 7. 8Hz, 3 H) 

1. 81 (t/t, J = 7. 5, 6. OHz, 2H) 

2. 02 (d/q, J = 15. 6, 7. 8Hz, 1 H) 
2. 45 (d/q, J = 15. 6, 7. 8Hz, 1 H) 
2. 47 (t, J = 7. 5Hz, 2H) 

2. 7 8 (b r s , OH) 

3. 67 (t, J = 6. OHz, 2H) 



10 4 mWEW 5 ^ 08-3026647 



*|$3£ 7 — 0 



7 9 6 8 5 



5. 7 5 ( s , 1 H) 
7. 2 0 (m, 2 H) 
7.3 8 (m, 3 H) 
13 C-NMR, 5:1 2. 3 1, 1 9. 4 3, 1 9. 7 2, 3 1. 1 3, 

61. 16, 83. 86, 126. 07, 126. 8 4, 
12 8. 8 6, 129. 2 2, 134. 6 2, 
165. 41, 1 75. 00 

[0 2 3 8] 
HJSM9 ~ 1 6tf)£j$#l 



13, 



: 0 


. 0 6 


(s, 


9 H) 






1 


. 7 1 


(m, 


4 H) 






1 


. 8 9 


(b r 


s, OH) 






2 


. 5 2 


(m, 


2 H) 






3 


. 7 6 


(m, 


2 H) 






5 


. 8 2 


(s, 


1 H) 






7 


. 1 7 


(m, 


2 H) 






7 


. 3 8 


(m, 


3 H) 








1. 0 


9, 2 


5. 5 0, 


2 


5. 9 4, 3 2. 


6 


2. 3 


3 , 8 


6. 9 4, 


1 


2 7. 9 2, 12 


1 


2 9. 


4 2, 


13 5.2 


1 


, 14 1. 3 6, 


1 


6 2. 


1 o, 


17 4. 5 


0 





10-1 



10 5 
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[0 2 3 9] 



lit 6 1 ] 



Me 3 Si- = -C 6 H 13 + EtCHO 



OH 



S i Me 



3 



* Me, Si 




OH 



10 - 1 a 



10 



- 1 b 



[0 2 4 0] 

hi) *>b*ri/?UU?-#><D2^:;i3i-'rA?&ffi.O. 7 5ml (1. 5mm 
ol) Z.l — hV*^J\/*/VJt\/-l-ytWyO. 219ml (1. 2mmol 
) ?:l-fMOiiili:^U -7 8t{C^t, >f V^ntTjI/V^S/^A 
^D$K©1. 5 2^)\sni-T)Vmffi. 1 • 97ml (3mmo 1) SriTtfe. 

3 onc#iSL 5i$ia3i#Mfe, -7 8tucg#£PU ^n;^-^/0 
. 066ml (0. 9mmol) fcfltJx. 1 BSrHaHfUfc. lNM*20ml$: 

57-f -T-ffiS^-r^h, *fill4&©«-£i» ( 10-la+10-lb ) #JR§£3 5 
[0 2 4 1 ] 

flaitMT lB3rHf!t#Lfc. ^bT>^-^A7K3 m 1 Zffi*.. n:-^;i/TlSffi 
U t ill ?: W-7 ^ ^ A T'^it, U JSSSrS/U* 

^;i/^^A^n-^ vv^yj -T*mm-t&£. lo-i a ^mittatife. »e>*i 

fc 1 0 - 1 a (Pffc^gte [a] D =1. 7° T?fe»J, MTPAX^f«#b 
^-NMRT'Mt^i:, ^^M^li2 0%e eTf&ofc. 
[0 2 4 2] 
Hflsffil 1 0-2 — 1 0-6 

M&W io-i©b'J^>h^i'^nnf3!x A-^-^fe-eti^ti^ l 

6, 1 7 (D£oiZtt?L2>£. M^-t^fiM^m^Wmi 6, 17<Z)J:e>^Jt 



10 6 



miiE#¥ 08-3026647 
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10 7 
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4$3p 7-079685 



[0 2 4 3] 
1 6] 



2§ 'cu 

% CD 


CZ> CO CM 
CM — • <*> 

CD CM 

1 




CO CM CO 


* > 

IS 


CO ) o eg ) CO _ co ) CD 

>-= >-= 

2 2 ^3 
re* 3= 

» CO » 

CJ> C£ c^ 
cs c3 c- 

CO / <o / CO ( 

co 52 £2 

m s s 


jj 
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CD 
3= 

\ 


.u 
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CM 
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4$5p 7-079685 



[0 2 4 4] 
1*17] 



f 4^3 111 
MJl — I 


cm . 2 

I CO i 1 

II 1 CO 
1 CM 




oo — h CO if> 


* 

jo ? 


co eo 2 2 

=€ =£ fa 

<2 «S «3 ^ 
/ O / V 

co eg £g fo 

P P P s 


« i 


CD 

cd ac 
^ " o \ 


« 

<n 


X X o 1 

CD CD CD O ^- 
CD CD CD CD £^ 


m 

1 um 


-cT LO tp 

t 1 ' 
C=> CD CD 
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[0 2 4 5] 
[ft 6 2 ] 



[0 2 4 6] 
1 H-NMR, 8 : 



[0 2 4 7] 
[ft 6 3 ] 



[0 2 4 8] 



nC 6 H 13 



a =S i 

H OH 




O . 




( c 


1 V\\ 

x nj 


3. 


7 9 


(t, 


J = 4. 8 H z, 1 H) 


2. 


1 2 


— 2. 


2 5 (m, 1 H) 


1 . 


9 2 


-2. 


0 5 (m, 1 H) 


1. 


7 2 


- 1 . 


8 8 (m, 1 H) 


1 . 


5 5 


- 1 . 


2 0 (m, 1 1 H) 


1 . 


0 5 


- 0. 


8 0 (m, 9 H) 


0. 


1 1 


(s, 


9 H) 








S i = 




b 


H 


13 C 6 y^YY 








H OH 


5. 


5 8 


-5. 


3 0 (m, 2 H) 


3. 


6 8 


(t, 


J = 7. 5Hz, IH) 


2. 


1 0 


- 1 . 


9 5 (m, 2 H) 


1 . 


7 0 


- 1 . 


5 0 (m, 1 H) 


1 . 


4 5 


- 1 . 


2 0 (m, 1 0 H) 


1 . 


0 0 


- 0. 


8 0 (m, 9 H) 


0. 


0 8 


(s, 


9 H) 



mmm 11-1-11-4 

[0 2 4 9] 
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[flS 6 4 ] 




[0 2 5 0] 

71/-;i/7;i/3-;i/lift: l 1A (1. Ommol) h^>f V^n^ ^ 
^^^O. 296ml (1. 0 mm o 1) (D^J-JVU-tJI (1 0ml) $#?&{C 

, - 6 otctm y^nif;i/v^*^S/^A^n^ Foxf;i/x-rAM (2. 0 

mmol) £#Dx.£gL - 5 0 4 01Ct'l. 5mmMnLfc 0 -4 0TCT"< 

>X7;i/fkK7 4mg (.0. 7 mmol) $r*0^.fe^ 1 B#|^T*^£ T*#?S 

[0 2 5 1] 



[l§il 8] 





R 1 


11A 
R 2 


R 3 


11B 


JR2£(X) 

nc 


EiRllA 


n-i 


H 


H 


H 


22 


22 


40 


11-2 


Et 


H 


H 


30 


40(E/Z=l/3) 


15 


11-3 


H 


H 


Et 


28 


41 (E only) 


13 


11-4 




H 


18 


58 


28 



111 08-3026647 



7 



—079685 



[0 2 5 2] 
[ft 6 5] 




[0 2 5 3] 
1 H-NMR, 8:2. 

4. 
4. 
7. 

[0 2 5 4] 
[ft 6 6 ] 




OH 



[0 2 5 5] 
H-NMR, 5 : 5. 

5. 
5. 
5. 
5. 
6. 
7. 



4 0-2. 51 (m, 2 H) 

6 6 - 4 . 8 0 (m, 2 H) 

7 5 (t , J = 6. 3 H z, 1 H) 
2 2- 7. 4 3 (m, 5 H) 



04 (d, J = 1 1 . 3Hz, 1H) 

2 1 (d, J = 1 7. 9 Hz, 1 H) 

3 3 ( b r s , 1 H) 

40 (d, J = 1 . 2 H z , 1H) 

4 6 ( b r s , 1 H) 

31 (dd, J = ll. 3, 17. 9Hz, 1 H) 
2 2- 7. 4 3 (m, 5 H) 
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7 — 0 7 9 



6 8 5 



[0 2 5 6] 



[ft 6 7 ] 



Ph. 




[0 2 5 7] 

H-NMR, 6:0. 96 (t, J = 7. 9Hz, 3 H) 



1. 


8 9 


-2. 


0 


8 


(m, 


2 H) 


2. 


3 9 


-2. 


4 


9 


(m, 


2 H) 


4. 


7 4 


(t, 


J 




6. 4 


Hz, 


5. 


0 5 


-5. 


2 


0 


(m, 


2 H) 


7. 


1 5 


- 7. 


4 


2 


(m, 


5 H) 



[0 2 5 9] 

H-NMR, 5:0. 9 2- 1. 0 2 (m, 3 H) 



1 . 8 8- 2. 0 8 (m, 2 H) 
(Hd) 5. 09 (d, J = 12. 5Hz, 1 H) 
(He) 5. 17 (d, J = 18. 4Hz, 1 H) 

5. 47 (brs, 1H) 

(Ha) 5. 79 (t, J = 7. 5Hz, 1 H) 
(Hb) 6. 53 (dd, J = 12. 5, 18. 4Hz, 
1 H) 

7. 15-7. 42 (m, 5 H) 



[0 2 5 8] 



Mfc 6 8 ] 




[0 2 6 0] 
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lite 9] 

Ph- 



OH 



[0 2 6 1] 
1 H-NMR, 6 



0. 


9 4 


(t, 


J = 


7. 2Hz, 


3 H) 


1 . 


5 5 


-2. 


2 5 


(m, 3 H) 




4. 


6 3 


(d, 


J = 


9. 8 Hz, 


1H) 


4. 


6 5 


-4. 


8 0 


(m, 2H) 




4 . 


9 3 


-5. 


0 3 


(m, 1 H) 




7. 


1 5 


-7. 


4 3 


(m, 5 H) 





[0 2 6 2] 
[fb 7 O ] 

Ha Hbi 



Ph>JL**L^ 

OH He (trans) 



[0 2 6 3] 

1 H-NMR, 8:0. 86 (t, J = 6. 4Hz, 3 H) 

1 . 9 5- 2. 0 8 (m, 2 H) 

(Ha, Hb) 5. 18 (brs, 1H), 5. 22 ( 
b r s, 1 H) , 5. 4 0 (brs, 1 H) 
(Hd) 5. 76 (dt, J = 1 6 . 3, 6. 8Hz, 

1 H) 

(He) 5. 97 (d, J = 16. 3Hz, 1 H) 
7. 15-7. 43 (m, 5 H) 

[0 2 6 4] 
7 1 J 
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Ph. 

OH 



[0 2 6 5] 
1 H-NMR, 5 



.JO 



1. 


2 


2 


- 1 . 


7 9 


(m, 1 0 H) 


1 . 


8 


1 


- 1. 


9 5 


(m, 2H) 


4. 


7 


2 


(t, 


J = 


6. 8 H z , 1 H) 


4. 


9 


1 


-4. 


9 9 


(m, 1 H) 


7. 


1 


5 


- 7. 


4 2 


(m, IH) 



[0 2 6 6] 
Ut7 2] 

Qhc 
OH Ha 



Hb 



[0 2 6 7] 

1 H-NMR, 6 : 1. 2 2- 1. 7 9 (m, 1 0 H) 

(He) 5. 02 (d, J=16. 9Hz, 1 H) 
(Hb) 5. 12 (d, J=12. OHz, 1 H) 
5. 8 9 (b r s , 1 H) 

(Ha) 6. 37 (dd, J=12. 0, 16. 9Hz, 
1 H) 

7. 15-7. 42 (m, 5 H) 
HSfeffl 12-1 — 12-8 
[0 2 6 8] 
Ut 7 3 ] 
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iff 5jZ 7 — 079685 



CD) 



H 0 



0 




12A 



12B 



[0 2 6 9] 

T-fc^ 1 X/yipy-Rl/M^^fr 1 2 A (1. Ommol) tbU>fy^o^ 
^^nnf ^> (1. 5 mmo 1 ) 7^;i/ (1 Oml) ig^tlC, - 7 

8 y^D ^T^J/W^n ^ ^(D^JV^-'rJVmWL (3. Ommo 

1) fci&jtfcfk -5 0 4 5U'2i«bfc 0 ffl*DK»**^hUf A 

7fci£$E (0. 3ml) £#n*L, SSiTfWU h'Jf Al g tt5>f 

f&f*it.bfe«#tcS7Km-fb#^#e>tiS) o 

[0 2 7 0] 



[*1 9] 
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12A 



12B 



(%) 



12-1 



R^McSi RMte n=2 



12-2 



MesSi Et 2 



12-3 



MesSi «Pr 2 



12-4 



12-5 



12-6 



12-7 



12-8 



MejSi *Bu 2 



MeaSi 'Pr 3 



x Bu 'Pr 3 



Ph 'Pr 3 



^^SilCes 
CCyOTr 



(D)H 0 



(D)H 0 

H 0 

H 0 
MesSi^H 



Ph 



18-35 



25 



72 
(98 %D) 



12 



79 
(9896D) 



70 



68 



72 
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0 7 9 6 8 5 



[0 2 7 1] 
[ft 7 4 ] 

H 0 

(JR#72JO 
(98XD) 

[0 2 7 2] 

1 H-NMR, 6:0. 15 (s, 9 H) 

1 . 8 6-2. 0 0 (m, 2 H) 

2. 31 (t, J = 7. 9Hz, 2H) 

2. 68 (dt, J = 2. 6, 7. 3Hz, 2 H) 
6. 65 (t, J = 2. 6Hz, 1H) 

[0 2 7 3] 
[ft 7 5 ] 

H 0 

US' 



(98XD) 



[0 2 7 4] 
1 H-NMR, 8:0. 15 (s, 9 H) 

1 . 6 9 - 1. 9 6 (m, 4 H) 
2. 4 5 (t, J = 6. 5Hz, 2H) 
2. 62 (t, J = 6. 2Hz, 2H) 
6. 56 (brs, 1H) 
13 C-NMR, 8:- 0. 7, 2 3. 8, 2 4. 3, 3 2. 1, 4 0. 4, 

136. 3, 151. 8, 2 01. 3 
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[0 2 7 5] 



[ft 7 6 ] 



H 0 



[0 2 7 6] 
H-NMR, 8:0. 1 6 (s, 9 H) 



1. 6 8-1. 91 (m, 4 H) 

2. 4 3 (t, J = 6. 7Hz, 2H) 

2. 67 (dt, J = 2. 0, 6. 5Hz, 2 H) 

6. 57 (t, J = 2. 0Hz, 1H) 



OR^72!K) 

[0 2 7 8] 
* H-NMR, 6: 0. 21 (s, 9 H) 



4. 


5 5 


(s, 


2 H) 






7. 


0 0 


(s, 


1H) 






7. 


0 2 


- 7. 


1 2 (m 


, 2H) 




7. 


3 1 


(t, 


J = 7. 


8Hz, 


1 H) 


7. 


4 2 


(d, 


J = 7. 


8 H z, 


1 H) 



[0 2 7 7] 



[ft7 7] 




mmm 12-9 



[0 2 7 9] 



Ut 7 8 ] 
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#5f 7 — 0 7 9685 



I 0 



12C 



12D 



[0 2 8 0] 

7tf l/>^M>SSx^r;i/ 1 2 C ( 1 . Ommol) £. h V >f V jtf* 
□ n^^r> ( 1 . 5 mmo 1 ) <Z)ni^;i/X-^;i/ ( 1 Oml) *§?&fC, - 7 
81C-£M V^n fc^l/V^^A^D ^ h*OlfM-f^I (3. 0 mmo 

1 ) &iD*.fc«U - 5 0 4 5TC-e2^B8«iff bfc. 3?UI (3. Ommo 1 

) ©:n^;i/;n--r;i/ (5ml) ^M?:i0^.fe^, 1. 5 H#|^-e 0 X: £T*#iSU 

Vm& l 2 D tfjgfrtifc (W5 6%) 0 
[0 2 8 1] 
[ft 7 9 ] 

I 0 



H-NMR, 5 



0. 3 2 ( s , 9 H) 

1 . 7 0- 1. 8 6 (m, 2 H) 

2. 41 (t, J = 8. OHz, 2H) 
2. 76 (t, J = 7. 6Hz, 2H) 



gjfeM 12-10 

[0 2 8 2] 
[ft 8 0] 



12 0 



ffiSE4#¥ 08-3026647 
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rvpr PhCHO. p , 0 

MesSi-^ o MesSi/^ 

12C 12E 



[0 2 8 3] 

Tiz^ JVtfym^^'r frX_2C. ( 1 • Ommol) h h U >f V ^"D jK^t 

J/^nDf^> (1. 5 mm o 1 ) <D3i^J\,3L-7 L ;i (10ml) ^?R{C, -7 
8T3TM y^ntr^v^^i/^A^n^ KCBa^/l/a: — -r-J/iM (3. 0 mm o 

1) Z$Q%.t~$k. -5 0 4 5TCT'2«fflfe. /^X7^t K (1. 

SmmoDilS^fct, 1. 5^raT*0 , C^T'#^L> 3NM*5ml 

*>*lfc (4X^6 2%) . 

[0 2 8 4] 
[ft 8 1 ] 

0. 



Ph 
TMS 



[0 2 8 5] 

1 H-NMR, 5:0. 21 (s, 9 H) 

2. 3 8- 2. 5 3 (m, 2 H) 

2. 5 7- 2. 8 2 (m, 4 H) 

7. 10-7. 65 (m, 5 H) 



12 1 



ffifE^^O 8-3026647 
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[0 2 8 6] 
Hfisffil 13-1^13-11 

m.2 OlZ^k-t 1 lgg)7tf !/>>ilM>lxxf;i/ l 3 A ( 1 . Ommo 1 
) iL 4 V^Utf**/*; UU=f-*Z/ (2. 3mmol) (1 
Oml) mmz. - 7 8TCt->f v^n^vne/^A^n^ F©xf ;i/x-r 

ftmW. (4. 6mmol) ^flD*^, - 5 0 4 5t;t2l|»bfe 0 3 

j3 3 B ffg|2 Q(P«fce>&iR^T-#g>*l£:, 3Ni»2K 

[0 2 8 7] 
[312 0] 



12 2 



ffJUff^ 08-3026647 



7 — 079685 





13A 


13B 


JR. ^ 
(%) 


13-1 


MesSi- 


-= — ^-OAc 


Me3Si^_^^QH 


69 


13-2 


MesSi- 




" esS H> = ^0 VS)H 


58 


13-3 


MejSi- 




Me 3 Si- >== ^g^^0H 


47 


13-4 


MeaSi- 


0 


Me 3 Si>^ ^ OH 


76 


13-5 


HesSi 






77 


13-6 


HejSi 






38 


in n 

lo-7 


MejSi- 






OH 

0 


39.5 
23.5 


13-8 


MesSi- 






48 


13-9 








22 


13-10 




0 




61 


13-11 


Ph = 









■mm 13-1 



12 3 
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4$5JI 7 — 07968 5 



[0 2 8 8] 
[ft 8 2 ] 



1 3 



[0 2 8 9] 
H-NMR, 5:0. 11 (s, 9 H) 
2. 3 5 (s, 3 H) 

2. 61 (t, J = 6. 35Hz, 2H) 

3. 6 2 (t, J = 6. 32Hz, 2 H) 
6. 7 7 (s, 1 H) 

-NMR, 8:-0. 29 (3C), 2 5. 8, 3 4. 1, 6 2. 8, 

144. 6, 15 3. 3, 20 2. 0 
3430, 2950, 16 7 0, 1600, 1360, 1250, 



I R 

8 5 0 ( c m - 1 ) 

mmm 1 3 - za^^mk 

[0 2 9 0] 
[ft 8 3 ] 




1 3 



[0 2 9 1] 

H-NMR, 8 : 0. 20 (s, 9H) 

1 . 5 7 - 1. 6 2 (m, 2 H) 

2. 3 4 ( s , 3 H) 

2. 42 (t, J = 7. 57Hz, 2H) 

3. 5 6 (t , J = 6. 2 1 H z, 2 H) 
6. 6 9 ( s , 1 H) 

C-NMR, 8:-0. 36 (3C) , 25. 7, 26. 4, 

12 4 ffi!E# ¥ 08-3026647 




jftjp. 7 — 079685 

3 3. 2, 6 2. 0, 14 2. 7, 15 5. 9, 
2 0 1. 0 

IR: 34 0 0, 2 9 3 0, 1 6 6 0, 1 5 8 0, 1 3 6 0, 1 24 0, 
8 4 0 (cm - 1 ) 

mmm 13-3 <D&&m 

[0 2 9 2] 
[ft 8 4 ] 



MesSi^ AM 



[0 2 9 3] 
^ H — NM R, 6:0. 16 (s, 9 H) 

1 . 3 0-1. 41 (m, 2 H) 

1. 54 (tt, J = 6. 90Hz, 2H) 

2. 2 9 ( s , 3 H) 

2. 31 (t, J = 7. 58Hz, 2H) 

3. 60 (t, J = 6. 53Hz, 2H) 
6. 5 9 ( s , 1 H) 

13 C-NMR, 8:-0. 39 (3C) , 2 5. 8, 2 6. 1, 3 0. 3, 

3 2. 6, 6 2. 6, 1 4 1. 4, 1 5 6. 4, 

2 0 0. 6 

mmm 13-4 <D&f&m 



12 5 
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[0 2 9 4] 
[flS8 5] 




[0 2 9 5] 
H-NMR, 8 



0. 2 1 ( s , 9 H) 

2. 80 (t, J = 6. 08Hz, 2H) 

3. 77 (t, J = 6. 05Hz, 2 H) 
6. 3 0 ( s , 1 H) 



1 3 



C-NMR, 8:-0. 15 (3C) 



12 9 
15 2 

13-5 

[0 2 9 6] 
Ut 8 6 ] 



9 
5 



13 2, 
2 0 0 



3 5. 6, 6 2 
4, 13 7. 3 
0 



7, 12 8. 2, 
14 4. 3, 



MesSi- 



[0 2 9 7] 

H-NMR, 8:0. 19 ( s , 

1 . 6 5-1, 

2. 6 5 ( t , 

3. 6 2 (t , 

6. 18 ( s , 

7. 3 8 - 7 
7. 4 8 - 7 
7. 6 9 - 7 



9 H) 

7 5 (m, 2 H) 
J = 7. 6 7 Hz 
J = 6. 3 2 H z 
1 H) 

4 4 (m, 2 H) 

5 4 (m, 1 H) 
7 2 (m, 2 H) 



2 H) 
2 H) 



1 3 



C-NMR, 8:-0. 29 (3C), 2 8. 2, 3 2. 4, 6 2. 1, 

12 6 ffifE#¥ 08-3026647 



7 — 079685 

1 2 8. 1, 1 2 9. 6, 1 3 2. 1, 1 3 7. 6, 
142. 2, 15 4. 9, 199. 3 
IR: 3 3 8 0, 2 9 2 0, 1 6 5 0, 1 6 0 0, 1 4 5 0, 1 2 4 0, 
1060, 850 (c m~ 1 ) 

mmm 13-6 <D&&® 

[0 2 9 8] 
[ffc8 7] 




[0 2 9 9] 
1 H-NMR, 8:0. 2 1 (s, 9 H) 

1 . 5 9 - 1. 6 8 (m, 2 H) 

1. 92 (dd, J = 6. 44, 1. 5Hz, 3 H) 

2. 5 2 (t, J = 7. 4 1 Hz, 2H) 
3.5 7 (t, J = 6. 1 8Hz, 2H) 
6. 5 5 ( s , 1 H) 

6. 69 (dd, J = 15. 2, 1. 5Hz, 1 H) 
6. 8 2- 6. 5 4 (m, 1 H) 
3 C-NMR, 8:-0. 25 (3C), 1 8. 4, 2 7. 1, 3 2. 9, 

62. 0, 127. 3, 140. 3, 143. 8, 
15 6. 4, 193. 4 

mm 13-7-1 (D&f&yo 



12 7 



08-3026647 
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[0 3 0 0] 



Ut 8 8 ] 



MesSi^^ 




[0 3 0 1] 
H-NMR, 6:0. 1 7 ( s , 9 H) 



1 . 2 2 ( s , 9 H) 

1 . 5 7- 1. 6 3 (m, 2 H) 

2. 4 2 (t, J = 7. 8 2Hz, 2 H) 

3. 6 1 ( t , J = 6. 2 4Hz, 2 H) 
5. 7 6 ( s , 1 H) 



3 C-NMR, 8:-0. 02 (3C), 28. 2 (3C), 30. 3, 



32. 4, 43. 6 (1C), 62. 3, 131. 2, 
156. 7, 213. 8 



IR: 3 4 3 0, 2 9 6 0, 1 6 8 0, 1 6 0 0, 1 2 6 0, 1 1 4 0, 
8 6 0 (cm - 1 ) 

mmm 13-7-2 <o%.mm 

[0 3 0 2] 



[0 3 0 3] 
H-NMR, 6:0. 11 ( s , 9 H) 



1 . 2 0 ( s , 9 H) 

1 . 6 2 - 1. 7 6 (m, 2 H) 

2. 20 (dt, J = 6. 51, 7. 47Hz, 2 H) 

4. 06 (t, J = 6. 50Hz, 2H) 



Ut 8 9 ] 



0 




12 8 
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5. 5 2 (d, J = 1 . 40Hz, 1H) 

6. 28 (dt, J = 14. 1, 7. 2Hz, 1 H) 
1 3 C-NMR, 5:0. 15 (3 C) , 27. 2 (3 C) , 28. 9, 

3 0. 0, 3 8. 7 (1 C), 64. 0, 1 3 0. 0, 
147. 5, 178. 5 
IR: 2 94 0, 1 7 2 0, 1 6 0 0, 1 4 8 0, 1 2 8 0, 1 2 4 0, 
1150, 840 (c m~ 1 ) 

mmm 13-8 

[0 3 04] 
[ft 9 0 ] 



1. 6 5- 1. 7 8 (m, 1 H) 

1. 9 4 - 2. 0 8 (m, 1 H) 

2. 5 5-2. 6 3 (m, 1 H) 
2. 9 4 ( s , 1 H) 

6. 0 5 ( s , 1 H) 



13 C-NMR, 5:0. 2 8, 2 4. 9, 2 6. 4, 6 1. 2, 1 2 0. 7, 

124. 6, 131. 3, 146. 9 

mmm 13-10 <D%.&,m 




[0 3 0 5] 

H-NMR, 6 



: 0. 16 ( s , 9 H) 



12 9 
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[0 3 0 6] 
[ft 9 1] 

[0 3 0 7] 

1 H-NMR, 8 : 1. 06 (t, J = 7. 56Hz, 3 H) 

2. 34 (dt, J=15. 2, 7. 5Hz, 2 H) 

2. 7 2 (t, J = 6. 0 8Hz, 2 H) 

3. 76 (t, J = 6. 06Hz, 2H) 
6. 3 5 (t, J = 7. 4 1 Hz, 1 H) 

13 C-NMR, 8:1 3. 3, 2 2. 3, 3 0. 6, 6 2. 3, 1 2 8. 1, 

129. 6, 131. 9, 137. 5, 138. 2, 
150.0,20 0.2 

HflSffg 13-12 
[0 3 0 8] 
[ft 9 2 ] 



PhCHO «^i > _OH 



Me^Si-^^ 0 

13C 13? 



[0 3 0 9] 

7tf U>7;V3-^x^f;i/ l 3C (1. Ommol) t N'MV^n/K^P 
a > (2. 3 mm o 1 ) ©X^l/X--^;!/ (1 Oml) ?§?&IC. - 7 

8TCT^f ^7^*J/9A^n ^ K©X^;1/X--t- (4. 6mmo 

1) *ija*.t& - 5 0 4 51CT-1 W#bfc. -4 0TCt^>X7^f 

tK7 4mg (0. 7 mmo 1 ) SrfllliU 1 B#|ST* 0 TC * T?#«LSU 3 N«1BI* 
5ml fcfln*.#?Rbfc. tif&ilMv^^i/^AT^ilTgl&^EI 
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D##£>*lfe (JR^6 2%) „ 
[0 3 10] 
Hfc9 3] 



[0311] 
1 H-NMR, 



6 : 0. 


1 6 


(s, 


9 H) 




2. 


3 1 


(s, 


3 H) 




2. 


7 4 


(t, 


J = 6. 9 8 Hz, 


2 H) 


3. 


7 6 


(t, 


J = 6. 8 9 H z , 


2 H) 


7. 


3 4 


-7. 


4 1 (m, 3 H) 




7. 


4 4 


-7. 


4 7 (m, 2 H) 




5:1. 


1 1 


(3 C) , 11. 5, 2 9 


. 0, 6 3. 


1 1 


4 . 


9, 1 


2 0. 5, 12 7. 


8 (2C) , 


1 2 


8. 


1, 1 


2 9. 1 (2 C) 1 


3 3. 4, 


1 4 


8. 


9, 1 


5 8. 0 





13 C-NMR, 5:1. 11 (3C), 1 1. 5, 2 9. 0, 6 3. 1, 



[0 3 12] 
MMW 14-1 1—14-9 

^21 ^t9i©tl/7^ >:n^-r;i/ 1 4 A (1. 0 mm o 1 ) t^h^J 
V3ui£*rV=f-%Zs (2. Ommol) (D3L^JV^-"r)V (7ml) *g?£lC, - 

5 OTce^f vzfu ¥jv v'^t/^Ar/n ^ F©x^;i/a:--r;^^?K (4. Omm 

ol) SrflD*., -4 5 4 01CT?2l$ia£#Lfe. 0 TC * T*#iSL 2 B#|^£i£p 

U 3N£»*5ml &*n*.#*Ufc. ^tW&fc*lfc»^*^*AT?<e«l/ 

, */9U-7urt2/{b l 4 B ^2 1 g>i:^^JR^-g#e>tlfco 
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[0 3 13] 



[*2 1] 





14A 


14B 




Z/E 


14-1 






93 


58:42 


14-2 




^^HO^^ ^QH 


95 


88:12 


14-3 


<^-^N)C(0)CH=CHMe 




78 


93:7 


14-4 


0C(0)Pr-i 




88 


88:12 


14-5 


* s? ^^S)C(0)Ph 




85 


>97:3 


14-6 


Et 




33 
(70) 


41:59 
(95:5) 


14-7 


He He 
*** Vs - >< H)C(0)He 




28 
(78) 


47:53 
(91:9) 


14-8 


He 




74 


>97:3 


14-9 


He 


HO >y^^OH 


25 


73:27 
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[0 3 14] 



[ft 9 4 ] 




[0 3 15] 
H-NMR, 8:0. 4 1 (m, 1 H) 



0. 6 5 (m, 2 H) 

1. 4 0 (s, 3H) 

1 . 5 7 (m, 1 H) 

2. 0 0 (m, 1 H) 

3. 6 5 (m, 1 H) 
3. 8 0 (m, 1 H) 



3 C-NMR, 8:1 9. 9 9, 2 3. 0 9, 2 5. 8 6, 3 1. 1 9, 

54. 07, 6 2. 43 

[0 3 1 6] 
Ut 9 5 ] 



[0 3 17] 

H-NMR, 8:0. 13 ( d / d , J = 6. 0, 6. 0Hz, 1 H) 



0. 89 (d/d, J = 10. 2, 6. OHz, 1 H) 

1 . 0 5 (m, 1 H) 
1 . 4 3 ( s , 3 H) 

1. 51 (d/t, J = 6. 2, 6. 2Hz, 2 H) 

2. 90 (brs, 2H) 
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3. 70 (t , J = 6. 2 H z, 2H) 

13 C-NMR, 8 : 1 9. 6 2, 2 0. 6 2, 2 2. 0 9, 3 2. 7 4, 

54. 91, 62. 39 

[0 3 18] 
[ft 9 6 ] 

H0 N 



OH 
Ph 



[0 3 19] 



1 3 



5 : 0. 


93 (d/d, J=5 


1. 


1 8 (m, 1 H) 


1. 


27 (d/d, J=l 


1 . 


7 2 (m, 1 H) 


2. 


1 2 (m, 1 H) 


3. 


6 4 (m, 1 H) 


3. 


8 0 (m, 1 H) 


7. 


15-7. 35 (m, 


6:23 


. 3 1, 3 1. 18, 



5. 8 Hz, 1 H) 



6 2. 4 5, 124. 05, 125. 91, 
128. 1 5, 14 5. 82 



[0 3 2 0] 
Ut 9 7 ] 



H0 >o^< 0H 
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[0 3 2 1] 

H-NMR, 8:0. 43 (d/d, J = 5. 8, 5 
0. 65 (d/d, J = 9. 6, 5 
0 
1 
1 
1 



8 H z, 1 H) 
8 H z, 1 H) 



1 3 C-NMR, 8 



[0 3 2 2] 



Mb 9 8] 



/OH 



74 (m, 1H) 

2 8 ( s , 3 H) 

3 3 ( s , 3 H) 

4 4 (s, 3 H) 

1. 52 (d/d, J = 15. 0, 10. 3Hz, 1 H) 
1. 92 (d/d, J=15. 0, 5. 1Hz, 1 H) 

2 0. 5 7, 2 0. 9 3, 2 6. 0 2, 2 8. 1 6, 

3 1. 3 2, 4 2. 0 0, 54. 1 4, 7 1. 3 7 



[0 3 2 3] 
H-NMR, 8 



1 3 



C-NMR, 8 



17 (d/d, J = 6. 0, 6. OHz, 1 H) 



0. 

0. 97 (d/d, J = 10. 2 
1 . 1 0 (m, 1 H) 

1. 2-1. 35 (s, 7H) 

1 . 4 2 ( s , 3 H) 

1. 65 (d/d, J = 13. 8 
1. 8-2. 5 (m, 2H) 

2 0. 4 8, 2 0. 9 0, 2 1. 
2 9. 1 3, 4 3. 3 6, 5 4. 



OHz, 1 H) 



, 5. 7 H z, 1 H) 

3 1, 2 9. 5 0, 
8 2, 7 1. 3 3 



[0 3 2 4] 
1 5-1—1 5-8 
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^2 2lZm*? 8l0tl/7-f >y;i/3-;i/Ji^-^;V l 5 A (l. Ommo 1) 
h^>f V^ntf^ (1. 3 mmo 1) (D^JV^-^)V (7ml) 

2. 6 mm o 1 ) fcflnA, - 5 0~-4 OtT'l Wflfe. 3N&^?K5m 
[0 3 2 5] 



1*2 2] 





15A 


15B 


lT7 s£s 

(») 


15-1 


0 


0 


92 


15-2 


0 

^^-^rr^OFt 


0 


92 


15-3 


0>^OEt 

T 


0 

tit 

0 


89 


15-4 


0 


86 


15-5 


0 


0 


79 


15-6 


0 

— o^OEt 


0 


30 


15-7 


QQ^OEt 


air 


89 


15-8 




0 

-& 


46 



[0 3 2 6] 
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[ft 9 9] 

0 

[0 3 2 7] 
1 H-NMR, 8:0. 

0. 
1 . 
2. 
2. 
4. 
4. 

[0 3 2 8] 

Ut i o o ] 




[0 3 2 9] 
H-NMR, 8 : 1. 

1 . 
3. 
4. 
6. 
7. 



98 (t, J = 7. 3Hz, 3H) 
35 (q, J = 7. 3Hz, 2H) 
8 0- 1. 9 0 (m, 2 H) 
3 0 (m, 1 H) 

45 (dt, J = l. 1, 4. 7Hz, 1 H) 
13 (dt, J = 9. 2, 6. 6Hz, 1 H) 
28 (dt, J = 9. 1, 2. 9Hz, 1 H) 



2 


4 


(t, 


J = 7. 


4 H z, 


3 H) 


5 


3 


(d, 


J = 7. 


0 H z, 


3 H) 


9 


0 


(q, 


J = 7. 


0 H z, 


1 H) 


2 


8 


(q, 


J = 7. 


5 H z, 


2 H) 


8 


0 


- 7. 


2 0 (m 


, 4H) 




7 


0 


(s, 


1 H) 
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